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netCDF
netCDF
COARDS
COARDS
COARDS
COARDS
1.2
netCDF
NUG [NUG]

[COARDS]
CF

auxiliary coordinate variable

netCDF NUG
boundary variable
CDL CDL syntax
NetCDF ASCII

Common Data form Language)

0
7 I field HW  variable 3° Dz AQNjRY
8 DRD j DZ standard HinetCDFDz RF R

ovig 3 Dz AQNRY

netCDF

CF

COARDS
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netCDF

CDL (network
C

NetCDF

convention 6F 4 Nj = 31l R
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ncdump ncgen NUG 10 °
CDL
cell

vertex, vertices 1°

coordinate variable
NUG 231 1 1 [G3T1 p
time(time) g 6 A D7

grid mapping variable
. §m DZ 12 I
gli R
latitude dimension
NetCDF
longitude dimension
NetCDF

multidimensional coordinate variable

recommendation

3
i? U2 UDAN5 R3NjO) CF Dz . A DAjli 3 DAUDR DA COARDS
required
scalar coordinate variable
1
spatiotemporal dimension
NetCDF
time dimension
NetCDF
vertical dimension
NetCDF
1.3
NUG
A
NUG Conventions
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"CF14"
institution , source , comment references 2.6.2
COARDS required
NetCDF units , long_name ,
units long_name NUG
standard_name
units
units
3.1
long_name standard_name
COARDS
13
4
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coordinates
unit s
up down
[UDUNITS]
axis
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sta ndard_name
COARDS
13 G identfy s° &35 w353 AGY

: title

, history |
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7.1
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units
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formula_terms
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1.4 COARDS
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standard_name formula_terms 4.3.2
CF COARDS data property
COARDS COARDS
2 NetCDF
NetCDF NUG[NUG] 2
netCDF
2.1
NetCDF ".nc " 19
2.2
NetCDF char , byte , short ,int ,float real , double
char 1
byte netCDF
byte NUG valid_min
valid_max valid_range
NetCDF
charD n
A DD K (d1,d2, ...dn) s AGN| . (d1, d2,...dn, max_string_length) ®® n+1 b g
“September ” (12,9)
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COARDS
missing_value
scale_factor , add_offset 8.1
netCDF
float Dg _FillvValue
IEEE 100
2.6
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netCDF
24 GR_ 11
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2.6.1
netCDF NUG 25 Conventions

26
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2.6.2

ncdump
COARDS

NUG title history
institution , source , references comment

title
institution

source
source
source

"surface observation

"radiosonde "
history
netCDF

netCDF history

references

comment

COARDS units long_name
COARDS
standard_name

standard_name
COARDS

3.1
units 7.1
7.4 units
Unidata UDUNITS [UDUNITS]

UDUNITS udunits.dat
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units
COARDS 13 1sGF gf U  degrees east A degrees north3 U AR GI Dz
degrees CF
degrees !
4.1 4.2
units
units UDUNITS
percent
ppm UDUNITS
II1II
Ille_ 6"
units long_name
standard_name
COARDS level
layer sigma_level UDUNITS
4.3.2
UDUNITS
scale_factor add_offset
8.1
UDUNITS
3.1
lel deca,deka |da le-1 deci d
1e2 hecto h le-2 centi C
1e3 kilo k le-3 milli m
1e6 mega M le-6 micro u2s
1e9 giga G le-9 nano n
lel2 tera T le-12 pico p
lel5 peta P le-15 femto f
lel8 exa E le-18 atto a
le21 Zetta Z le-21 zepto z
le24 yotta Y le-24 yocto y
2 P SI3H 386t¢g . Hp Oing "HgayccE §UULASCI[ASCH] "H _ Dz
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29591S02955pz ARY
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3.2
NUG long_name W ¢
COARDS
long_name standard_name
long_name
standard_name
3.3

NUG
long_name long_name

1

standard_name
C

standard_name

cell_methods

29

GRIB ECMWF NCEP 3 AMIP3

<URL:http://cf-pcmdi.lInl.gov/documents/cf-standard-names/standard-name-
B

table/current/cf-standard-name-table.xml>
XML

XML
29 O e qualifier. Dzmodifers = /3% AQNRg3 AniGGY 3 A9 NjDZ
NjU L | DAUSY g 55 g 5DZ L sOA U OufrRgUZ3IT L
qualifier GG U N3l R3 UfF RY
FM 92t X| Ext. GRIB Editon1 s™ A9 NJRYGRIB 1 ¢y f}
g Gl Dz 4 3Nt »0R3 0

03 GRIB3 HUGRIB 1
&t . H 1 1270» DB U _ 128 2540, H
F0OF LGG3 ECMWF A NCEP3 NJAg HIGF gf ¢ 30 AG mgli33RY

30
Atmos pheric Model Intercomparison Project <URL: http://www -pcmdi.linl.gov/projects/amip/ >.

31


http://cf-pcmdi.llnl.gov/documents/cf-standard-names/standard-name-table/current/cf-standard-name-table.xml
http://cf-pcmdi.llnl.gov/documents/cf-standard-names/standard-name-table/current/cf-standard-name-table.xml
http://www-pcmdi.llnl.gov/projects/amip/
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<URL:http://cf-
pcmdi.lInl.gov/documents/cf-standard-names/standard-name-table/current/standard-name-table>

region area_type
cell_methods 7.3
E standard_name
C

3.1. standard_name

float psl(lat,lon) ;
psl:long_name = "mean sea level pressure" ;
psl:units = "hPa" ;
psl:standard_name =" air_pressure_at_sea_level";

air_pressure_at_sea_level

CF ECMWF GRIB 3% NCEPGRIB 3 PCMDI 34

3.4

ancillary_variables

ancillary_variables

ancillary_vari ables
C
3.2.
float g(time) ;
g:standard_name = "specific_humidity" ;
g:units = "g/g" ;
g:ancillary_variables = "q_error_limit g_detection _limit";

float g_error_limit(time) ;
g_error_limit:standard_name =
"specific_humidity standard_error" ;
g_error_limit:units = "g/g" ;
float q_detection_limit(time) ;

32<URL:http://cf-pcmdi.linl.gov/documents/cf-standard-names/ecmwf-grib-mapping>
B<URL:http://cf-pcmdi.lInl.gov/documents/cf-standard-names/ncep-grib-code-cf-standard-name-mapping>
34<URL:http://cf-pcmdi.linl.gov/documents/cf-standard-names/pcmdi-name-cf-standard-name-mapping>


http://cf-pcmdi.llnl.gov/documents/cf-standard-names/standard-name-table/current/standard-name-table
http://cf-pcmdi.llnl.gov/documents/cf-standard-names/standard-name-table/current/standard-name-table
http://cf-pcmdi.llnl.gov/documents/cf-standard-names/ecmwf-grib-mapping
http://cf-pcmdi.llnl.gov/documents/cf-standard-names/ncep-grib-code-cf-standard-name-mapping
http://cf-pcmdi.llnl.gov/documents/cf-standard-names/pcmdi-name-cf-standard-name-mapping
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g_detection_limit:standard_name =
"specific_humidity detecti on_minimum" ;
g_detection_limit:units = "g/g" ;

3.5

flag_values , flag_masks flag_meanings
35

flag_values flag_masks

flag_values flag_meanings
36 flag_values
flag_meanings

3.3. flag_values

byte current_speed_qc(time, depth, lat, lon) ;

current_speed_qc:long_name =

"Current Speed Quality" ;
current_speed_qc:standard_name =

"sea_water_speed status_flag" ;
current_speed_qc:_FillValue = -128b;
current_speed_qc:valid_range = 0b, 2b -127b,127b
current_speed_qc:flag_values = 0b, 1b, 2b ;
current_speed_qc:flag_meanings =

"quality_good sensor_nonfunctional outside_valid_range" ;

flag_masks flag_meanings flag_masks
87 flag_masks

flag_meanings | H flag_masks
flag_masks AND

6 flag_masks

3.4. flag_masks

byte sensor_status_qc(time, depth, lat, lon) ;
sensor_status_qc:long_name = "Sensor Status" ;

% ig 3 HU condition5 ~ sU status5 M sUlj R NjHU status conditon i Dz A9 OF L
Kl UMOUF AR . U3NA6GADZ 13 T RFRY&EGWOEEs 35bhHOsT Ao
Of L “e VDA AR| Qi¢ I 30U DAGtgj ga?Es’ OQGHuDZ 3
fFR “e Vs AGY gU3NAGADZ 13 1T RFRY
3 O g6ADz 3H s Dz Q09 Njo guUUL_ 1 flag values3™ O UTF Rg HIA® D
WMO ¢ L4 3Njipodcg 3 Uflag_meaningsg . AK] fFon30giU5 Dz
17 oY
3 DA 1 flag_masks3” O UF RgHa?EbdeEL ¢ L43NTpBARO 3% 0L

DRa?EHGF gf 5 5Dz K|l s3F ARY
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sensor_status_qc:_FillValue = 0b ;

sensor_status_qc:valid_range = 1b, 63b ;

sensor_status_qc:flag_masks = 1b, 2b, 4b, 8b, 16b, 32b ;

sensor_status_qc:flag_meanings = "low_battery processor_fault
memory_fault disk_fault
software_fault
maintenance_required" ;

flag_masks , flag_values flag_meanings
flag_masks flag_values
flag_masks
AND flag_values
flag masks 3¢ &l
flag_meanings

flag_masks flag_values
flag_values flag_masks flag_meanings
flag_masks flag_values
3.5. flag_masks flag_values

byte sensor_status_qc(time, depth, lat, lon) ;
sensor_status_qgc:long_name = "Sensor Status" ;
sensor_status_qc:_FillValue = 0b ;
sensor_status_qc:valid_range = 1b, 15b ;
sensor_status_qc:flag_masks = 1b, 2b, 12b, 12b, 12b;
sensor_status_qc:flag_values = 1b, 2b, 4b, 8b, 12b ;
sensor_status_qc:flag_meanings =
"low_battery
hardware_fault
offline_mode calibration_mode maintenance_mode" ;

sensor_status_qc

4
0 1
2 3
0 1
3.2.
3 MSB 2 1 0 LSB
2 3
3.3. 2 3
3 2
0 1
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3 2
1 1
sensor_status_(qc flag_masks "12b"
AND
flag_meanings
flag_masks AND aov
a?FEbdaEl ¢g30cE¢g ¢gJ KRU Uf gNjRds MwARw UDZ
flag_values flag_masks
4
4
COARDS units positive
COARDS
standard_name formula_terms
COARDS
[UDUNITS]
axis XY, Z, T
stand ard_name
COARDS
axis X, Y, Z
axis X Y
X Y up X-Y-up 3
X Y upg 9
coordinates
5
7.1
4.1
8 units
I e Do Njg HHe W 3 HIDZ UDMW Dz AR 0 DDDONR J ANAU
UOAW 5 3A0NR UULs W 3A0 1e 1o S ARIT

I e

>

38

gaH5 s
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units udunits.dat
degrees_north degree_north , degree_N ,
degrees N , degreeN , degreesN

4.1.

float lat(lat) ;
lat:long_name = "latitude” ;
lat:units = "degrees_north" ;
lat:standard_name = "latitude" ;

“north UDUNITS

pi/180 radians
degrees_north

standard_name latitude axis
Y

degrees_north
degrees

4.2

units
units udunits.dat
degrees_east degree _east ,degree E ,degrees E ,
degreeE , degreesE

4.2.

float lon(lon) ;
lon:long_name = "longitude" ;
lon:units = "degrees_east" ;
lon:standard_name = "longitude" ;

“east UDUNITS

pi/180 radians
degrees_east *°

standard_name longitude axis
X

degrees_east
degrees

Dz 03s™ Ao unioNRG

. AR
3 G 3 Hudegrees north3 |j R
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4.3
units
udunits
utScan COARDS positive —
positive up down
netCDF 0 1000 1000
axis_name:units = "meters" ;
axis_name:positive = "down" ;
1000 1000 positive up
units positive down
. positive up down
standard_name
axis z 40
4.3.1
units udunits.dat
. udunits.dat
bar , millibar , decibar , atmosphere (atm), pascal (Pa), hPa
. udunits.dat
meter (metre , n), kilometer
. udunits.dat

9 |s  3HDAbL ) 9l AGT . H

4.3.2

units

40 5 Aand/orBs HU5 A, B,ljf RNJHUGg P 5 %
4 TOHWFR T Tm Td YOARDDAGL/

v
4

COARDS

569g08¢RA8MILNGI OENRYM

/ Ulje¥ Dz Nj 1 AKs UDNjoADz nARG3U 31 UAY
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units level ,layer , sigma_level
UDUNITS CF
COARDS standard_name
D
netCDF
formula_terms COARDS
4.3.

float lev(lev) ;
lev:long_name = "sigma at layer midpo ints";
lev:positive = "down" ;
lev:standard_name = "atmosphere_sigma_coordinate" ;
lev:formula_terms = "sigma: lev ps: PS ptop: PTOP" ;

standard_name atmosphere_sigma_coordinate D

[p(n, k_j, i) = ptop + sigma K*s(_ n, j, i) - ptop)

(n, K, j, 1) (! k n

formula_terms lev sigma PS ps PTOP
ptop (n, Kk j, i)
Ip(n k j,i)=PTOP+ lev( K*PS( n,j, i)- PTOP) |

4.4
units
units Udunits [UDUNITS]
Udunits
seconds since 1992 -10- 8 15:15:42.5 - 6:00

| Wl o6 v - #-

1992 10 8 3 15 425 Y|— L Ao — | fio e—

12 L =A 373 4 L A 2 o1 lzyo

udunits.dat
day (d), hour (hr, h), minute (min), second
(sec,s) “2since
a2 G identifier D3 wn3 AGUUL Oydz since3 NjAU_ U 1 Rf DZI DD ) NjR ¢
3. 3 NJOGA A U® NjY DD L UDUNITS Husinceg 6 U? Dz@, after, from,@ G Huref 3 NjA

vvvvv

7 AQNRUULUANHdMz YAEt/ 4 H §gGI G(GAAUb606UAY
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0 7.4
e /. uUtc o/ v e 7
00:00:00 UTC v/
year 4 Udunits year
365.242198781 &
Udunits 4 common_year 365
leap_year 366 ¥i Z) ¢g#& Julian_year 365.25 Or Yi E g#&
Gregorian_year 365.2425 2A0NCEE3INAOGADDL 2a0 T3Njd
s/ RDAHWU - W | Dz s Ao Hf 0 Nji Ao DAY
month  udunits.dat year/12
4.4,
double time(time) ;
time:long_name = "time" ;
time:units = "days since 1990 -1-10:0:0";
Udunits  utScan() utisTime()
standard_name
axis T
441
calendar
calendar
gregorian standard
Udunits v/
proleptic_gregorian
1582-10-15 ° © ()4
100 (i) 400
noleap 365_day
365
all_leap 366_day
366
360_day
360 1 30
43 T UAUP GO ASGHWe Dz . Vs HOZUDANGg3ULEGG6ADZ 0 Hen 3 HDZ
shoud3 Uif RgU g3TAUUGI GT Y 3eqHK g3 O0A@0Q0NRg3GT
37 NjNjgg UAY
44 UDA2 3NjJASUH 23DANR2ULUA21 eA2 DI 3NAZUH Bl gi33RY
45 O1 Yi E UeRi?8 nDDQoOI 0 ur G Y
46 ISO860DDH R "~ O1 Yi E 3HULU P 28gCrs0@UGGCRs 12§g6ADz | s
UA0e2s T RYUFDODY 2KWOUGtts?28HGGgee T RU3ZDDRY
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julian
none
calendar
none units
7
4.5
variables:
double time(time) ;
time:long_name = "time";
time:units = "days sinc el-7-150:0:0";
time:calendar = "none" ;
data:
time=0.,1., 2, ..;
7 15
0,12, ..
month_le ngths
month_lengths
12
2
leap_year
4
leap_month
1-12 1
2 leap_year
calendar
month_lengths leap_year leap_month
calendar
4.6.

double time(time) ;

time:long_name = "time" ;

time:unit s ="days since 1 -1-10:0:0";

time:calendar = "126 kyr B.P." ;

time:month_lengths = 34, 31, 32, 30, 29, 27, 28, 28, 28, 32, 32,
34
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Udunits udunits(3)
| — udunits(3) Re *2 0% | "l pena" »lo % ™ = ™o
1582-10-15|F4 — "t re <sqotdd /4| re o «@i |
= 46 4V £8 136525 < t4{41 -~ #0° 1582-10-
1%/ 4 = Jemlo Loelbo<  aqq /oqf/r- -
1 v #8 13652425 < 41 -~ 2o -1 | -
365.242198781 — t #Nef e Lo D@m% 4V % 4 4 L g0
r® udunits(3) Rt *D O o dee]o° v<a 8 utCalendar() d
utinvCalendar() & e 1 <~ |f4 1582-10-15| 1582-10-14|f4 9 L *p
*psd A< %2 %0

proleptic_gregorian

5
2 s W Ko W
1.2
4
COARDS
coordinates
coordinates Ko W |O
coordinates
6.1
COARDS NUG
coordinates
coordinates
axis
axis

axis 1

e
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X axis 0
1 axis
units standard_name
units standard_name 4
X Y axis
units 4
K
gd&zbz U006 F R
T. coordinates
ANel B o 1 X Y axis
4
6.1.1
5.1
5.1.
dimensions:
lat = 18 ;
lon =36 ;
pres =15;
time=4;
variables:
float xwind(time,pres,lat,lon) ;
xwind:long_name = "zonal wind" ;
xwind:units = "m/s" ;
float lon(lon) ;
lon:long_name = "longitude" ;
lon:units = "degr ees_east";
float lat(lat) ;
lat:long_name = "latitude” ;
lat:units = "degrees_north" ;
float pres(pres) ;
pres:long_name = "pressure" ;
pres:units = "hPa" ;
double time(time) ;
time:long_name = "time" ;
time:units = "days sin ce 1990 -1-10:0:0";
xwind( n, k, j, i) lon( i), lat( j),pres( k), time( n)
5.2

coordinates
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5.2.

dimensions:
xc =128;
yc =64;
lev=18;
variables:
float T(lev,yc,xc) ;
T:long_name = "temperature” ;
T:units = "K" ;
T:coordinates = "lon lat" ;
float xc(xc) ;

xc:axis ="X";
xc:long_name = "x - coordinate in Cartesian system" ;
Xc:units ="m" ;

float yc(yc) ;
yc:axis ="Y";
yc:long_name ="y - coordinate in Cartesian system" ;
yc:units ="m" ;

float lev(lev) ;
lev:long_name = "pressure level" ;
lev:units = "hPa" ;

float lon(yc,xc) ;
lon:long_name = "longitude" ;
lo n:units = "degrees_east" ;

float lat(yc,xc) ;
lat:long_name = "latitude" ;
lat:units = "degrees_north" ;

T(k j, 1) lon( j, i),lat( j, i),
lev(lev)
lat(yc, xc) lo n(yc, xc)

XC, yC

5.3

8.2

coordinates
5.3.

lev( k)

coordinates

dimensions:
londim =128 ;
latdim = 64 ;
rgrid = 6144 ;
variables:
float PS(rgrid) ;
PS:long_name = "surface pressure" ;
PS:units = "Pa" ;
PS:coordinates = "lon lat" ;
float lon(rgrid) ;
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lon:long_name = "longitude" ;
lon:units = "degrees_east" ;
float lat(rgrid) ;

lat:long_name = "latitude” ;
lat:units = "degrees_north";
int rgrid(rgrid);

rgrid:compress = "latdim londim";

PS(n) lon( n),lat( n)

(n) (j, i) C

j =rgrid( n)/128
i =rgrid( n)y T 128*]

compress

5.4

5.4.

coorinates

dimensions:

station = 10 ; // measuremen t locations

pressure = 11 ; // pressure levels

time = UNLIMITED ;

variables:

float humidity(time,pressure,station) ;
humidity:long_name = "specific humidity" ;
humidity:coordinates = "lat lon" ;

double time(time) ;
time:long_name = "tim e of measurement" ;
time:units = "days since 1970

float lon(station) ;
lon:long_name = "station longitude";
lon:units = "degrees_east";

float lat(station) ;
lat:long_name = "station latitude" ;
lat:units = "degrees _horth";

float pressure(pressure) ;
pressure:long_name = "pressure" ;
pressure:units = "hPa" ;

- 01- 01 00:00:00" ;

humidity( n, k 1)

lon( 1)

5.5

47

41 g0 1284 AT Q0 5G0d 3 NjA 3 Urgrid:compress . 11 s

Rlong U3l RY

time( n), pressure(

K, lat(

p
el

G

i),

47

vy P3lj
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5.5.

dimensions:
time = 1000 ;
variables:

float O3(time) ;
03:long_name = "o0zone concentration" ;
O3:units = "1e -9";
O3:coordinates = "lon lat z" ;

double time(time) ;
time:long_name = "time" ;
time:units = "days since 1970 - 01- 01 00:00:00";

float lon(time) ;
lon:long_name = "longitude" ;
lon:units = "degrees_east" ;

float lat(time) ;
lat:long_name = "latitude" ;
lat:units = "degrees_north" ;

float z(time) ;
z:lon g_name = "height above mean sea level";
z:units = "km" ;
Z:positive = "up” ;

03(n) time( n),z(n),lat( ny, lon( n)

5.6

coordinates
mapping 8

grid_mapping
n s w

grid_mappin g_name
grid_mapping_name
grid_mapping_name

F
latitude_longitude
grid_mapping_name
standard_name
standard_name F
5.6.
|dimensions:
a8 mapping s W9 3 AgH T Yig

0g 3 NjA (grid) mapping D4j GRT g HLA3 T .
Lgm 3l RORW, - ams 3 AG GuguL, + am ¢ g map projection
i Mmwlif ONjR6ADz | DA T DANj§ 3 A i C
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rlon =128 ;
rlat =64 ;
lev=18;
variables:
float T(lev,rlat,rlon) ;
T:long_name = "temperature” ;
T:units = "K" ;
T:coordinates = "lon lat" ;
T:grid_mapping = "rotated_pole" ;
char rotated_pole
rotated_pole:grid_mapping_name = "rotated_latitude_longitude" ;
rot ated_pole:grid_north_pole_latitude = 32.5;
rotated_pole:grid_north_pole_longitude = 170. ;
float rlon(rlon) ;
rlon:long_name = "longitude in rotated pole grid" ;
rlon:units = "degrees" ;
rlon:standard_name = "grid_longitude”;
float rla t(rlat) ;
rlat:long_name = "latitude in rotated pole grid" ;
rlat:units = "degrees" ;
rlon:standard_name = "grid_latitude";
float lev(lev) ;
lev:long_name = "pressure level" ;
lev:units = "hPa" ;
float lon(rlat,rlon) ;
lon:long_  name = "longitude" ;
lon:units = "degrees_east" ;
float lat(rlat,rlon) ;
lat:long_name = "latitude” ;
lat:units = "degrees_north" ;

CF rlon rlat
grid_longitude grid_latitude
degrees
COARDS rlon rlat
degrees
5.7.
dimensions:
y = 228;
x = 306;
time = 41;
variables:

int Lambert_Conformal;
Lambert_Conformal:grid_mapping_name =
"lambert_conformal_conic";
Lambert_Conformal:standard_parallel = 25.0;
Lambert_Conformal:longitude_of central_meridian = 265.0;
Lambert_Conformal:latitude_of_projection_origin = 25.0;
double y(y);
y:units = "km";
y:long_name ="y coordinate of projection”;
y:standard_name = "projection_y_coordinate";
double x(x);
X:units = "km";
x:long_name = "x coordinate of projection”;
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x:standard_name = "projection_x_coordinate”;
double I  at(y, x);
lat:units = "degrees_north";
lat:long_name = "latitude coordinate”;
lat:standard_name = "latitude";
double lon(y, x);
lon:units = "degrees_east";
lon:long_name = "longitude coordinate”;
lon:standard_name = "longitude";
int time(time);
time:long_name = "forecast time";
time:units = "hours since 2004 - 06- 23722:00:00Z";
float Temperature(time, y, X);
Temperature:units = "K";
Temperature:long_name = "Temperature @ surface”;
Temperature:missing_value =9 999.0;
Temperature:coordinates = "lat lon";
Temperature:grid_mapping = "Lambert_Conformal”;

X y @3 §
projection_x_coordinate projection_y_coordinate
Lambert_Conformal
Temperature grid_mapping
5.8.

dimensions:

lat = 18 ;

lon=36;
variables:

double lat(lat) ;

double lon(lon) ;

float temp(lat, lon) ;
temp:long_name = "temperature" ;
temp:units = "K" ;
temp:grid_mapping = "crs";

int crs ;
crs:grid_mapping_name = "latitude_longitude"
crs:semi_major_axis = 6371000.0 ;
crs:inverse_flattening =0 ;

dimensions:
lat =18 ;
lon=36;

variables:

double lat(lat) ;

double lon(lon) ;

float temp(lat, lon) ;
temp:long_name = "temperature" ;
temp:units = "K" ;
temp:grid_mapping = "crs";

int crs ;
crs:grid_mapping_name = "latitude_longitude"
crs:semi_major_axis = 6371000.0 ;
crs:inverse_flattening =0 ;
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5.7

5.9. WGS1984

dimensions:
lat =18 ;
lon =36 ;
variables:
double lat(lat) ;
double lon(lon) ;
float temp(lat, lon) ;
temp:long_name = "temperature" ;
temp:units = "K" ;
temp:grid_mapping = "crs" ;
intcrs ;
crs:grid_mapping _hame = "latitude_longitude";
crs:longitude_of_prime_meridian = 0.0 ;
crs:semi_major_axis = 6378137.0 ;
crs:inverse_flattening = 298.257223563 ;

5.10.

dimensions:

lat = 648 ;

lon =648 ;

y=18;

x=36;

variables:

double x(x ) ;
x:standard_name = "projection_x_coordinate" ;
X:units ="m" ;

double y(y) ;
y:standard_name = "projection_y_coordinate" ;
y:units ="m";

double lat(y, x) ;

double lon(y, X) ;

float temp(y, X) ;
temp:long_name = "temperature "
temp:units = "K" ;
temp:coordinates = "lat lon" ;
temp:grid_mapping = "crs" ;

intcrs ;
crs:grid_mapping_name = "transverse_mercator";
crs:semi_major_axis = 6377563.396 ;
crs:semi_minor_axis = 6356256.910 ;
crs:inverse_fla ttening = 299.3249646 ;
crs:latitude_of projection_origin = 49.0 ;
crs:longitude_of_projection_origin = -2.0;
crs:false_easting = 400000.0 ;
crs:false_northing = - 100000.0 ;
crs:scale_factor_at_projection_origin = 0.9996012717 ;

coordinates

COARDS
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COARDS

5.11.

dimensions:

lat = 180 ;
lon= 360;
time = UNLIMITED ;

variables:

double atime
atime:standard_name = "forecast_reference_time" ;

atime:units = "hours since 1999 - 01- 01 00:00";
double time(time);

time:standard_name = "time" ;

time:units = "hours since 1999 -01-010 0:00";

double lon(lon) ;
lon:long_name = "station longitude";
lon:units = "degrees_east";

double lat(lat) ;
lat:long_name = "station latitude" ;
lat:units = "degrees_north" ;

double p500
p500:long_name = "pressure" ;
p500:uni ts ="hPa";
p500:positive = "down" ;

float height(time,lat,lon);
height:long_name = "geopotential height" ;
height:standard_name = "geopotential _height" ;
height:units = "m" ;
height:coordinates = "atime p500" ;

data:
time = 6., 12 ., 18.,24.;
atime = 0. ;
p500 = 500. ;
analysis time "forecast_reference_time" 49
valid time "time"
6
6.1
6.1.1 7.3.3
a9 Gf° - DZoivdackEU Uf R6 ADDRUOGRI "1l DAY™ g GT Gg
ge AGY
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50
coordinates coo rdinates
51 Ggw U 3
j RO 3
5
6.1.
Dimensions:
parcel =15 ; // —
times =20 ;
max_len_parcel_name =64 ; // —
variables:
float temperat ure(parcel,times) ;
temperature:coordinates = "parcel_name lat lon" ;
float times(times) ;
char parcel_name(parcel,max_len_parcel_name) ;
float lon(parcel,times) ;
float lat(parcel,times) ;
6.1.1
52
HU53 region standard_name
6.2.
dimensions:
times =20 ;
lat=5
bl=1;
strlen = 64 ;
variables:
float n_heat_transport(time,lat,Ibl);
n_heat_transport:units="W";
n_heat_transport:coordinates="geo_region";
50 6ARDAD bPDz sl ReLU3NJNJGNjg 31j UAY
51 "HD3ljR626UVU3 3 1T RFRUUL g- . s eéhéDzZ uYY 3 RY
S2<URL:http://cf-pcmdi.lInl.gov/documents/cf-standard-names/standardized-region-names>
58 ] OF D#ULL g H|s’ 091 standard_name="region"Uw 3Ij RU U Nj5 D2
2 DHIZLw OH Hls A Dz RFT R3 Ao5GI DaUs 3 OGYASAG
F3HU ° sWe¢ Dz _  YHMOZUDNG3L. aAoAeAy
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n_heat_transport:standard_name="northward_ocean_h eat_transport”;
double time(time) ;
time:long_name = "time";
time:units = "days since 1990 -1-10:0.0";
float lat(lat) ;
lat:long_name = "latitude" ;
lat:units = "degrees_north";
char geo_region(lbl,strlen) ;
geo_region:standard _name="region"
data:
geo_region = "atlantic_ocean" ;
lat = 10., 20., 30., 40., 50. ;

6.2
n3o0gd3HDI
6.3.
float xwind(sigma,lat);
xwind:coordinates="model_level";
float sigma(sigma); //
sigma:long_name="sigma";
sigma:positive="down";
int model_level(sigma); // /A= 2 i —
model_level:long_name="model level number";
model_level:positive="up";
7
A
1 1971 2000
7.4
7.1
bounds bounds
o W - - W Ko W J w b 7
ot lj Gt ¢ %
54 6 3H197G U ¢t Y
5 _DRPULUN bt D2HG Ulj RUUVdz0 « DRP opL DD Q0 g U Aol
AP DNig3 Y3 O0NRggUAYmL DD QO g U AT . g 1NjH RO 3DANjY
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long_name units
N (N, 2)
56
lat(lat) G371 p | atbnd(lat, 2) S
lat(1) > lat(0)
i latbnd( i,1) >= latbnd( i,0)
lat( i) lat( i+1)
latbnd( i+ 1,0) = latbnd( i,1)
4
lat(n, m) lon(n, m)
4
latbnd(n, m, 4) lonbnd(n, m, 4)
4 (M) (,i-1) "i- 1" G,
i+1) lli+1ll llj+1ll "j- 1"
i-1 j-1 (G-1,i-1) 4
0=(- 1,i- 1), 1=(j- 1, i+1), 2=(j+1, i+1), 3=(j+1, i-
1).
i-j-up  lon-lat-up lon-lat
i-j-up
2
bnd
0< j <n 0< i<m
(i, 1) (j, i+1)
bnd(j, i, 1)=bnd( |, i+1, 0)
bnd(j, i, 2)=bnd( |, i+1, 3)
(i, 1) (i+1, i)
bnd(j, i, 3)=bnd( j+1, i, 0)

5 W g bPHnNetCDFAGt p? E/ 4 DxXUuls™ VADN] P3UAcGt U EDDOQ
QF UPQOGY §g3IjP UnetCDFY &4 y M33 HIlQ g At ? EDZA9 gl 1 RF RY
AG8mt EYL ¢ s DADz AAlGULU. W 67 1lo0gGyYuDag bDA bP§bod
W sh 'HARG3DAR3Y 0 DzNCARCSM [CSMILGA 3 R U W PDARG3U
3 U DANjl 3 DDORY

57 6 3 Hulatbnd(x,2)3 DD NjJRU x3 NjJA P HDANYCDLGW 0 DRP Hi2g 6 A DZ

dl W T & dimensionnv=2;§6 ADZ §s’ Aw UIljRUU GDRGgIUGAAGY
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bnd(j, i, 2)=bnd( j+1, i, 1)

p- 58
( y Ny p) (, n)
p lon-lat
7.1.
dimensions:
lat = 64;
nv=2; |/l -
variables:
float lat(lat);
lat:long_name = "latitude";
lat:units = "degrees_north";
lat:bounds = "lat_bnds";
float lat_bnds(l at,nv);
lat_bnds i lat bnds 1,0 lat_bnds
i, 1 lat i
Cartesian product
4
7.2.
dimensions:
imax = 128;
jmax = 64;
nv=4;
variables:
float lat(jmax,imax);
lat:long_name = "latitude";
lat:units = "degrees_north";
lat:bounds = "lat_bnds";
float lon(jmax,imax);
lon:long_name = "longitude";
lon: units = "degrees_east";
lon:bounds = "lon_bnds";
float lat_bnds(jmax,imax,nv);
float lon_bnds(jmax,imax,nv);
lat_bnds lon_bnds g4, 1 (lat_bnds (j, i, n),
lon_bnds (j,i,n)),n=0,...,3 (lat( j, 1),
lon( j, i))
7.2
58 G p-sidedcellsy U side3 NJAgHI R6Dz P Y 3 g H AY
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6
bounds
cell_measur es "measurename
59 "area " "volume "
measure "name”
units standard_name
cell_measures
7.3.
dimensions:
cell =2562; // gi—
time =12 ;
nv==6; 1l g i —
variables:
float PS(time,cell) ;
PS:units = "Pa" ;
PS:coordinates = "lon lat" ;
5 Nei 6 &nymDz 00 g Ouf R, H 3RO &Gt U DD NjR 3
H NjJUGNjY, 3Hij Aoot mgCDg s DAVUGt mgyDg s&) 103A0 07 U
g e géﬁeo Us oODANjggUAUUL] ANJAUG S DAHGAAGURDAj U it
Rg3U0 Dz NjG NjY
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PS:cell_ meas ures ="area: cell _area";
float lon(cell) ;
lon:long_name = "longitude" ;
lon:units = "degrees_east" ;
lon:bounds="lon_vertices" ;
float lat(cell) ;
lat:long_name = "latitude" ;
lat:units = "degrees_north" ;
lat:bounds="lat_ver tices" ;
float time(time) ;
time:long_name = "time" ;
time:units = "days since 1979 -01- 01 0:0:0";
float cell_area(cell) ;
cell_area:long_name = "area of grid cell" ;
cell_area:standard_name="area";
cell_area:units = "m2"
float lo n_vertices(cell,nv) ;
float lat_vertices(cell,nv) ;

7.3
cell_methods
"name method
"name method name method
Iltll
cell_methods="t: mean"
name
"area” 7.3.4 method
E point , sum, mean, maximum, minimum, mid_range
standard_deviation , variance , mode, median
variance E
cell_methods name
maximum
"point " cell_bounds
7.3.4
cell_methods extensive,
intensive,
cell_bounds
sum

sum
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cell_method s D#°
cell_methods 61
7.4.
12
12 " 12 DX
GQ9d 1998 4 19 6 48
dimensions:
time = UNLIMITED; // (5 currently)
station = 10;
nv=2;
variables:
float pressure(station,time);
pressure:long_name = "pressure”;
pressure:units = "kPa";
pressure:cell_methods = "time: point";
float maxtemp(station,time);
maxtemp:long_name = "temperature”;
maxtemp:units = "K";
maxtemp:cell_methods = "time: maximum";
float ppn(station,time);
ppn:long_name = "depth of water - equivalent precipitation”;
ppn:units = "mm";
ppn:cell_methods = "time: sum";
double time(time);
time:long_name = "time";
time:units = "h since 1998 -4-196:0:0";
time:bounds = "time_bnds";
double time_bnds(time,nv);
data:
time =0.,12., 24., 36., 48,;
time_bnds = -12.,0.,,0.,12.,12.,24., 24.,36., 36.,48.;
ar
H 8 g I s AG viAow 3IjRY dzg T g 6 ADZ\ &t DD Nj
Q
time_bnds
7.3.1
60 g DU DZZ HU Njo NiDNjUU " 3 RAG | DBR ¢ H "y
61 GG¢g G strongly 3 HUDAl ¢ especially Y’
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"lon " "time
cell_methods="lon: maximum
time: mean"
Dz
cell_methods="time: mean lon: max imum"

cell_methods

62

cell_met hods=" lat : lon : standard_deviation"
cell_methods="  area : standard_deviation"
cell_methods="lon:
standard_deviation lat: standard_deviation"

"area "
"lon: lat: mean "
cell_methods="area: mean" "area "
cell_methods 4

7.3.2
()

(interval: value unit)
value unit  UNIDATA  Udunits
unit

cell_methods="time: standard_deviation (interval: 1 day)"
cell_methods="time: standard_deviation
(interval: 1 year)"

cell_methods="lat: lon: standard_deviation (interval: 10
km)ll
cell_methods="lat: lon: standard_deviation

62 ig 39 G gridbox.
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(interval: 0.1 degree_N interval: 0.2 degree_E)" 0.1
0.2
comment:
comment:
lat: mean (area - weighted) lat: mean
(interval: 1 degree_north comment: area - weighted)
1
30 g A&t Dz H DAU'H A DAjli 3 DDR A
oA cell_methods cell_bounds
1
7.5.
1990 1 1
1
Dimensions:
lat=90;
lon=180;
time=1;
nv=2;
variables:

float TS_var(time,lat,lon);
TS var:long_name="surface air temperature variance"
TS_var:units="K2";
TS_var:.cell_methods="time: variance (interval: 1 hr comment:
sampled instantaneously)";
float time(time);
time:units="days since 1990 - 01- 01 00:00:00";
time:bounds="time_bnds";
float time_bnds(time,nv);
data:
time=.5;
time_bnds=0.,1.;

cell_methods

7.3.3
cell_methods
+ cell_methods
"name methodwhere type' name area
type area_type
method mean name type® area sea_ice

type

63 the area_type were sea_ice.



CF-1.4-ja

43

area_type netCDF

cell_methods "name
methodwhere typevaf’ typevar
6.1 g| D standard_name
area_ type typevar method

vegetation , bare_ground , snow

7.6.

dimensions:
lat=73;
lon=96;
maxlen=20;
Is=2;
variables:
float surface_temperature(lat,lon);
surface_temperature:cell_methods="area: mean where land";
float surface_upward_sensible_heat_flux(ls,lat,lon);
surface_upward_sensible_h eat_flux:coordinates="land_sea";
surface_upward_sensible_heat_flux:cell_methods="area: mean
where land_sea”;
char land_sea(ls,maxlen);
land_sea:standard_name="area_type";
data:

land_sea="land","sea";
method mean cell_methods
"mean where typel [over type]" typel typevar
type
type2
cell_methods "mean where
typelover type2 typel type2
"mean where
all_area_types over type2 cell_methods
type2
"all_area_types " area_type
"over type2' typel
7.7.
variables:

float sea_ice_thickness(lat,lon);
sea_ice_thickness:cell methods =
"area: mean where sea ice over sea";
sea_ice_thickness:standard _name = "sea_ice_thicknes s";
sea_ice_thickness:units = "m";
float snow_thickness(lat,lon);
snow_thickness:cell_methods =
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"area: mean where sea ice over sea'’
snow_thickness:standard_name =

"lwe_thickness_of surface_snow_amount";
snow_thickness:units = "m";

"where sea_ice " "where all_area_types "
"where sea_ice " "where
all_area_types " "where sea_ice "
7.3.4
"name method "namé (
) (
"area " netCDFA &+ p? E K Dz "Hg
name
ANEt p? EhH
-9
cell_methods "time: mean "
time
cell_me thods p? E "time "
g|S
( "longitude "
0°E 360° E
"latitude "
90° S 90° N
"area "
gL } €7 ¢ A bDz

6.1.1
area cell_methods "longitude:
mean” longitude

r egion atlantic_ocean
0g g ODDURAAGEE ° HU 1
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7.4
30 1 1961-1990 1
Ga3Heaeyp
i o
j GO
a1 351 RogoADz g 4 ~ s A3EDAQ bl
ur G
1997
4 1
p¢g., 31997 4 1995-1999 4 DDOGR g A
1 1961-1990 1
1961-1990
12 1 1961-1970, 1971-1980, 1981-1990
3 24
Dz NjRf RgUA
¢ dzg
bounds climatology (n, 2)
n S ®IGW s BI W 3a
@l 3 DARY units calendar
(i, 0) [
(i,1)
COARDS COARDS
units 0 1 1
udunits "since0 -1-1"
(a)
(b) 0
0
0
0
64 ¢ Hirecommendthat3 should U~ & f 0 NNRWDZ 3 HIj ROUUGF? DD should 3
recommendU” | gen3ljRI3ZUBGUBRY
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cell_methods

cell_methods

climatology

since

ylmile!M!S
0O 1 Kt 38s y0,y1§ 6 A Dz

"time:  method1 within years time: method2 over years "

(mMdHMSOGMAHMS)  methodl
(yG-y1) method?2

"time: method1 within days time: method2 over days "

(MHSGHMS]1) methodl
(ymdGymd?) method2
"time: method1 within days time: method2 over days time: method3
over years "
(MHSGHMS]1) methodl
(mdGmdJ) method?2 (yOyl)
method3
E
cell_methods 65
ENSO "time: mean over years (ENSO
years) "
11
12 1 0:.00 DJF 3 1 0:.00
0 0
24
. I} o | DO R «
HA i CDL
7.8.
1960 3 1991 2 4
MAM, JJA, SON, DJF
|dimensions:

6 e?6KDz I RF R a4 L[ interval DD Njo Njo NjDAjU L i

-~
X»
()
(et
(N¢

11l RéNjY

46
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time=4;
nv=2;
variables:
float temperature(time,lat,lon);
temperature:long_name="surface air temperature";

temperature:cell_methods="time: minimum within  years time:
r years";
temperature:units="K";
double time(time);
time:climatology="climatology_bounds";

time:units="days since 1960 -1-1%
double climatology_bounds(time,nv);
data: // | - td =™
time="1960 -4-16","1960 -7-16","1960 -10-16","1961 -1-16";
climatology _bounds="1960 -3-1", "1990 -6-1",

"1960 - 6-1", "1990 -9-1"
"1960 - 9-1", "1990 -12-1"
"1960 - 12-1","199 1-3-1";

mean ove

79.1 10
1 1961-1970, 1971-1980, 1981-1990 10
dimensions:
time=3;
nv=2;
variables:

float precipitation(time,lat,lon);
precipitation:long_name="precipitation amount";
precipitation:cell_methods="time: sum within  years
time: mean over years";
precipitation:units="kg m -2"
double time(time);
time:climatology="climatology bounds";

time:units="days since 1901 -1-1%
double climatology bounds(time,nv);
data: // | - td =™
time="1965 -1-15","1975 -1-15","1985 -1-15";
climatology_bounds="1961 -1-1","1970 -2-1"

"1971 - 1-1","1980 -2-1"
"1981 - 1-1","1990 -2-1";

7.10.
1997 4

dimensions:
time=24;
nv=2;
variables:
float temperature(time,lat,lon);
temperature:long_name="surface air temperature";
temperature:cell_methods="time: mean within days time: mean
over days";
temperature:units="K";
double time(time);
time:climatology="climatology_bounds";
time:units="hours since 1997 -4-1"
double climatology_bounds(time,nv);

data: // | - td =™
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time="1997 -4-1 0:30", "1997 -4-11:30", ... "1997 -4-123:30";
climatology_bounds="1997 -4-10:00", "1997 - 4-30 1:00",
"1997 -4-11: 00", "1997  -4-302:00",

"1997 - 4- 1 23:00", "1997 - 5-1 0:00" :

7.11. 1
1961-1990
variables:
float temperature(time,lat,lon);
temperature:long_name="surface air temperature";

temperature:cell_methods="time: mean within days ",
"time: mean over days time: mean over years";
temperature:units="K";
double time(time);
time:climatology="climatology bounds";

time:units="days since 1961 -1-1%
double climatology bounds(time,nv);
data: // | - t =™
time="1961 -4-1 0:30", "1961 -4-11:30" ...,"1961 -4-123:30";
climatology_bounds="1961 - 4-10:00", "1990 - 4- 30 1.00",

"1961 - 4- 1 1:00", "1990 - 4- 30 2:00",

"1961 - 4- 1 23:00", "1990 - 5-1 0:00" :

7.12.
2000 6 7 8 3
6 1 6 6 2 6 6 ng vg
He66V 6 30 6 7 1 6 30
precipitation 0
dimen sions:
time=3;
nv=2;
variables:
float precipitation(time,lat,lon);
precipitation:long_name="Accumulated precipitation";
precipitation:cell_methods="time: sum within days time: maximum
over days";
precipitation:units="kg";
double time(t ime);
time:climatology="climatology bounds";
time:units="days since 2000 -6-1"
double climatology bounds(time,nv);
data: /I | - 4 =™
time="2000 - 6-16","2000 -7-16","2000 -8-16";
climatology_bounds="2000 - 6- 1 6:00:00", "2000 -7-16:00: 00",
"2000 - 7- 1 6:00:00", "2000 - 8-16:00:00",
"2000 - 8- 1 6:00:00", "2000 -9-16:00:00";
8
2
66 GOHj] AAoY UDANj3™ 1 U RDAjY
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UNIX compress GNU gzip

8.1
netCDF
scale_factor
add_offset
scale_factor
scale_factor add_offset
add_offset
double
byte , short int

add_offset
scale_factor

add_offset

int

valid_min ,valid_max ,valid_range

251

8.2
NetCDF

67

CF

NUG

NUG

scale_factor

float
float
_Fillvalue
h "HA AU
compress

v A CDLO

67 GUGH5Dbh8L 5s5AEE@?PEsSDz U | o0H 11U RDAjY
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netCDF
8.1.

landpoint(landpoint)

dimensions:
lat=73;
lon=96;
landpoint=2381;
depth=4;
variables:
int landpoint(landpoint);
landpoint:compress= "lat lon";
float landsoilt(depth,landpoint);
landsoilt:long_name="soil temperature";
landsoilt:units="K";
float depth(depth);
float lat(lat);
float lon(lon);
data:
landpoint=363, 364, 365, ...;

landpoint(0) = 363 landsoilt(*, 0)
363 (lat, lon)
363=3 96+ 75 (3, 75)

8.2.
- - gANCGEL

variables:
float salinity(t ime,oceanpoint);
int oceanpoint(oceanpoint);

oceanpoint:compress="depth lat lon";

float depth(depth);
float lat(lat);
float lon(lon);
double time(time);

(depth, lat, lon)
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CF

A.l:
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add_offset NUG(8.1)%, 8.1
scale_factor add_offset
ancillary _ 34 C1s oW Dz
variables
axis 19
bounds 35
calendar 23
cell_measures 37
cell_methods 39 45
climatology 45
comment Y | 13
compress 49
Conventions Y NUG(8.1)
coordinates 25 33
_Fillvalue NUG(8.1) data
flag_masks 17
68 NUG§gvDZR (81)3 Njolj RULOP HI 24 ¢ 030 401 3H

Ap pendix B <URL:http://www.unidata.ucar.edu/software/netcdf/docs/netcdf/Attribute -
Conventions.html#Attribute -Conventions>3 AR g U

>»Y


http://www.unidata.ucar.edu/software/netcdf/docs/netcdf/Attribute-Conventions.html#Attribute-Conventions
http://www.unidata.ucar.edu/software/netcdf/docs/netcdf/Attribute-Conventions.html#Attribute-Conventions
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flag_meanings 17 flag_values
flag_values 17
flag_meanings
formula_terms 21
grid_mapping 29
history NUG(8.1)
institution 13
leap_month 23
1

leap_year 23

4
long_name NUG(8.1), 15
missing_ 11
value NUG
month_lengths 23
positive [COARDS]
references 13
scale_factor NUG(8.1), 49

add_offset

source

13
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standard_ 56 standard_error
error_
multiplier
standard_name 15
title Y NUG(8.1)
units NUG(8.1), 13
valid_max NUG(8.1)
valid_min NUG(8.1)
valid_range NUG(8.1)

B

CF XML XML1.0 [XML] XML
W3C [W3C]
XML

| <?xml version="1.0"?> |

<standard_name_table> </standard_name_table>

<standard_name_table
xmins:xsi="http://www.w3.0rg/2001/XMLSchema - instance"
xsi:noNamespaceSchemalocation="CFStandardNameTable.xsd">

<standard_name_table>

<institution> </institution>
<contact> </contact>
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entry alias
entry alias
<entry id="  an_id>
an_id standard_name
</entry>
<alias id=" another_id>
another_id standard _name
</alias>
entry alias id
/ W  standard name 7 ’
entry id entry
<entry id="  an_id>
<canonical_units> </canonical_units>
<description> </description>
</entry>
<grib> GRIB </grib>
<amip> AMIP </amip>
AMIP GRIB ECMWF GRIB
E NCEP N 1-127
GRIB
alias element
id alias
| &, Nl Epz
standard_name alias
alias
<alias id=" an_id>
<entry_id> </entry_id>
</alias>
B.1.

<?xml version="1.0"?>

<description>

<standard_name_ table>
<institution>Program for Climate Model Diagnosis
and Intercomparison</institution>

<contact>support@pcmdi.linl.gov</contact>

<entry id="surface_air_pressure">
<canonical_units>Pa</canonical_units>
<grib>E134</grib>
<amip>ps</amip>

The surface called "surface" means
the lower boundary of the atmosphere.
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</description>
</entry>
<entry id="air_pressure_at_sea_level">
<canonical_units>Pa</canonical_units>
<grib>2 E151</grib>
<amip>psl</amip>
<description>
Air pressure at sea level is the quantity
often abbreviated as MSLP or PMSL.
sea_level means mean sea level,
which is close to the geoid in sea areas.
</description>
</entry>
<alias id="mean_sea_level pressure">
<entry_id>air_pressure_at_sea_level</entry_id>
</alias>
</standard_name_table>

standard_name surface_air_pressure
id="surface_air_pressure" entry

standard_name mean_sea_level pressure
id="mean_sea_level pressure"
entry_id
id="air_pressure_at_sea_level"

C
u
C.1.
detection_ u
minimum
number_of 1
observations
standard_ u
error it g 0 3
1 69
standard_error
standard_error_multiplier

status_flag
69 By default it is assumed that the values supplied are for one standard error. If the values supplied are for

some multiple of the standard error, the standard_error ancillary variable should have an attribute
standard_error_multiplier stating the multiplication factor.
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flag_values ,flag_masks |,
flag_meanings

(n K, j, i)
] Kk n
standard_name
formula_terms formula_terms
“ternt variable’ term
variable netCDF

netCDF

formula_terms

8.2.1..D.1

\standard_name = "atmosphere_In_pressure_coordinate"

p(K)=p0+exp(  -lev( k)

p(K) K p0 lev (K) k

formula_terms

‘ formula_terms =" p0: varllev2: var2'

8.2.1..D.2

\standard_name ="atmosphere_sigma_coordinate"

\p( n, k j, i) = ptop + sigma( K*(ps( N, j, i) - ptop)

p(n, kK, j, 1) (n, Kk, j, ) ptop sigma (k)
K ps(n, j, i) @, (n)

N

formula_terms
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‘formula_terms ="sigma: varl ps: var2 ptop: var3"

8.2.1...D.3

\standard_name = "atmosphere_hybrid_sigma_pressure_coordinate"

p(n, K j, i) =a(_ K*PO+b(  K*ps(_n,j, i)

(N kj, ) =ap(_ k) +b(_ K*ps( n,j, i)

p(n, Kk, j, i) (nk j, i) a( k) ap( k) b(k)
GR_ po ps( N, j, i) (.1
(n) - a(k ap(k
b( K)
formula_terms
‘formula_terms ="a: varl b: var2 ps: var3 p0: vard'
a ap
k a(k)+b( Kk ap( K)/p0+b( K
8.2.1..D.4

\standard_name = "atmosphere_hybrid_height_coordinate"

‘z( nkj,i)=a( K +b( Kk*orog( n,j,i)

z(n, k j, i) (k,J, 1) (n)

orog( n,j, 1)  (,1i) time( n)
a( k) b( K) k a( k)
b( i)

formula_terms

‘formula_terms ="a: varl b: var2 orog: var3'

a( k)
8.2.1..D.5 SLEVE

\standard_name = "atmosphere_sleve_coordinate"

k
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‘z( n, Kk, j,i)=a( Kk*ztop + bl( Ky*zsurfl( n,j, i) +b2( K*zsurf2( n,j, i) |
z(n kK j, i) (k1. 1) (n)
ztop a( k) ,b1l( Kk b2( k) k
zsurfl( n, j, i) zsurf2( n, j, i)
Shaer et al. [SCHO2]
formula_terms
formula_terms ="a: varl bl: var2 b2: var3 ztop: vard zsurfl: varb
zsurf2: varg'
k a( K)*ztop
8.2.1...D.6
standard_name = "ocean_sigma_coordinate" |
z(n k j,i)=eta( n,ji)+sigma(  K*depth( j,i)+eta( n,j, i) |
z(n Kk j, 1) (n, k j, 1) g DzU
eta( n,j, i) (n, j, 1) g
sigma( k) (k)
depth( j, i) (5, 1) g
formula_terms
‘formula_terms = "sigma: varl eta: var2 depth: var3' |
8.2.1...D.7 S-
'standard_name = "ocean_s_coordinate" |
z(n k j,i)=eta( n,j,i)*@Q+s( K)) + depth_c*s( K) +
(depth( j, i) - depth_c)*C( K)
C(k=(1 -b)*sinh(a*s( K))/sinh(a) +
b*[tanh(a*(s( k)+0.5))/(2*tanh(0.5*a)) - 0.5]
z(n, Kk j, 1) (n, Kk, j, 1) g DzU
eta( n,j, i) (n,j, i) g
s( k) (K depth( j, i)
(5, 1) g a, b,

depth_c o g

formula_terms

\formula_te rms ="s: varl eta: var2 depth: var3
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a: vard b:

var5 depth_c: var6"

8.2.1...D.8

-Z

\standard_name ="ocean_sigma_z_coordinate"

k' nsigma

z(nk j,i)=eta( n,j,i)
+ sigma(  Ky*(min(depth_c,depth(

. D)+eta(

n, j, 1))

k nsigma

z(n k j,i)=zlev( K

z(n, Kk j, 1)

depth( j, i)
depth_c

formula_terms

(n K, j, i)
eta( n,j, i)
sigma( k)

g
(n,j, )

k' nsigma

(1) g

nsigma

(K

Dz

formula_terms = "sigma:
depth_c:

varl eta:
vard nsigma:

var2 depth:

vars zlev: var6'

var3

8.2.1..D.9

\standard_name ="ocean_double_sigma_coordinate"

k' k_c

z( k, j, i)= sigma(
k ke
z(k j, )=f(C j, i)+

f( j, i)= 0.5%(z1+ z2)
+0.5%(z1

K*(j. 1)

(sigma(

- z2)* tanh(2*a/(z1

K) - 1)*(depth(

1) -0 1)

- 22)*(depth(

j, 1) - href))

z(k J, 1)

depth( j, i)

z1,2z2, a, href

formula_terms

ki)
sigma( k) k
(5, 1)

k ¢

(k)

D24

\formula_terms = "sigma:

varl depth:

var2 z1:

var3 z2:

vard
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| a var5 href: var6 k ¢ var?"

E
u
E.1.
point u
sum u h. Dz
maximum u
median u
mid_range u
minimum u
mean u
mode u
standard_ u
deviation
variance u?
F
grid_mapping_name
if G n
70
grid_mapping_name
[FGDC]
8.2.1..F.1

\grid_mapping_name = albers_conical_equal_area

« standard_parallel — 2

0 E_ Dz earth_radius, inverse_flattening, longitude_of prime_meridian, semi_major_axis,
semi_minor axisg i 33 0f RY
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* longitude_of_central_meridian
* latitude_of_projection_origin

- false_easting

« false_northing

X y standard_name
projection_x_coordinate projection_y_coordinate

PROJ.4
<URL:http://www.remotesensing.org/geotiff/proj_list/albers_equal_area_conic.html>

8.2.1...F.2

| grid_mapping_name = azimuthal_equidistant |

« longitude_of_projection_origin
« latitude_of_projection_origin

« false_easting

- false_northing

X y standard_name
projection_x_coordinate projectio  n_y coordinate

PROJ.4
<URL.:http://mww.remotesensing.org/geotiff/proj_list/azimuthal_equidistant.html>

8.2.1...F.3

\grid_mapping_name = lambert_azimuthal_equal_area |

* longitude_of projection_origin
« latitude_of_projection_origin

- false_easting

« false_northing

X y standard_name
projection_x_coordinate projection_y_coordinate

PROJ.4
<URL:http://www.remotesensing.org/geotiff/proj_list/lambert_azimuthal_equal_area.htm|>

8.2.1...F.4

\grid_mapp ing_name = lambert_conformal_conic |



http://www.remotesensing.org/geotiff/proj_list/albers_equal_area_conic.html
http://www.remotesensing.org/geotiff/proj_list/azimuthal_equidistant.html
http://www.remotesensing.org/geotiff/proj_list/lambert_azimuthal_equal_area.html
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« standard_parallel - 2
* longitude_of central_meridian

* latitude_of_projection_origin

« false_easting

« false_northing

X y standard_name
projection_x_coordinate proje ction_y coordinate

PROJ.4

<URL.:http://www.remotesensing.org/geotiff/proj_list/lambert_conic_conformal_2sp.html>

8.2.1...F.5

\grid_mapping_name = lambert_cylindrical_equal_area

* longitude_of central_meridian
« standard_parallel scale_factor_at_projection_origin

- false_easting
« false_northing

X y standard_name
projection_x_coordinate projection_y_coordinate
PROJ.4
<URL.:http://mwww.remotesensing.org/geotiff/proj_list/cylindrical_equal_area.html>
“Lambert Cylindrical Equal Area” EPSG 9834 EPSG 9835

Snyder (1987) [Snyder]  76-85

8.2.1..F.6

\grid_mapping_name = latitude_longitude

4.1 20


http://www.remotesensing.org/geotiff/proj_list/lambert_conic_conformal_2sp.html
http://www.remotesensing.org/geotiff/proj_list/cylindrical_equal_area.html
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8.2.1...F.7

\grid_mapping_name = mercator

* longitude_of_projection_origin

« standard_parallel EPSG 9805
scale_factor_at_projection_origin EPSG 9804
- false_easting

« false_northing

X y standard_name
projection_x_coordinate projection_y_coordinate
PROJ.4
<URL:http://lwww.remotesensing.org/geotiff/proj_list/mercator_1sp.html> “Mercator (1SP)”
EPSG 9804
<URL:http://www.remotesensing.org/geotiff/proj_list/mercator_2sp.html> “Mercator (2SP)”
EPSG 9805

[OGP/EPSG_GN7_2]

8.2.1...F.8

‘grid_mapping_name = orthographic

« longitude_of_projection_origin
« latitude_of _projection_origin

- false_easting

» false_northing

X y standard_name
projection_x_coordinate projection_y coordinate

PROJ.4
<URL:http://www.remotesensing.org/geotiff/proj_list/orthographic.html>
[OGP/EPSG_GNT7_2]

8.2.1..F.9

\grid_mapping_name = polar_stereographic

« straight_vertical_longitude_from_pole
« latitude_of_projection_origin — +90.0 -90.0
« standard_parallel scale_factor_at_projection_origin


http://www.remotesensing.org/geotiff/proj_list/mercator_1sp.html
http://www.remotesensing.org/geotiff/proj_list/mercator_2sp.html
http://www.remotesensing.org/geotiff/proj_list/orthographic.html
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« false_easting
» false_northing

X y standard_name
projection_x_coo rdinate projection_y_coordinate

PROJ.4

<URL:http://www.remotesensing.org/geotiff/proj_list/polar_stereographic.html>

8.2.1...F.10

\grid_mapping_name = rotated_latitude_longitude

« grid_north_pole_latitude
* grid_north_pole_longitude

* north_pole_grid_longitude - 0
X y standard_name
projection_x_coordinate projection_y_coordinate
8.2.1..F.11

\grid_mapping_name = stereographic

« longitude_of_projection_origin

« latitude_of_projection_origin

« scale_factor_at_projection_origin
- false_easting

» false_northing

X y standard_name
projection_x_coordinate projection_y coordinate

PROJ.4
<URL.:http://mwww.remotesensing.org/geotiff/proj_list/stereographic.html>
“Polar stereographic"

8.2.1..F.12

\ grid_mapping_name = transverse_mercator

* scale_factor_at_central_meridian
* longitude_of_central_meridian


http://www.remotesensing.org/geotiff/proj_list/polar_stereographic.html
http://www.remotesensing.org/geotiff/proj_list/stereographic.html
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« latitude_of_projection_origin
» false_easting
- fa Ise_northing

X y standard_name
projection_x_coordinate projection_y_coordinate

PROJ.4
<URL.:http://mwww.remotesensing.org/geotiff/proj_list/transverse_mercator.html>

8.2.1...F.13

\ grid_mapping_name = vertical_perspective

« latitude_of_projection_origin

« longitude_of_projection_origin
* perspective_point_height

« false_easting

» false_northing

X y standard_name
projection_x_coordinate projection_y_coordinate
PROJ.4
<URL.:http://www.remotesensing.org/geotiff/proj_list/geos.html>
n Snyder
(1987) [Snyder]  169i 181
8.2.1..F.14
F.1.
earth_radius
X-Y
"6371007" GRS 1980 2
7L L 3HUL. L V' Adm ¢gQ Of _3%30 UrR t4dm R g| 3l
[30) 30 UPONR:t H 5 W . ¢ s transverse external perspective azimuthal
projection 3 NJAAUT g 31l RY 1 UDNji] Y
72 _ Hi  authalic sphere. n_ 3 & s o _guxyY


http://www.remotesensing.org/geotiff/proj_list/transverse_mercator.html
http://www.remotesensing.org/geotiff/proj_list/geos.html
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false_easting
projection_x_coordinate
false_northing
projection_y_coordinate
grid_mapping_
name 74
grid_north_ g | o
pole_latitude degrees_north 75
grid_north_ g | o
pole_longitude degrees_east 76
inverse_
flattening 1/f f a
b f=(ar b)/a
GRS 1980 298.257222101.
3
latitude_of uf G g
projection_
origin —90.0" latitude_of _projection_origin ' 90.0
longitude_of _ m
central_ —180.0 " longitude_of central_meridian 180.0
meridian
longitude_of p
rime_meridian
& 6 3H ! s A o NjDANjU ¢ Dz g | 3DZi f P DR DANjY
7 6 3H I D3DDONRU RO Dz "HA3DZ f P DR DANjY
7 6 S3H s A o NjDANjU ¢ Dz | 2H/NOO 2 903 DZi f p DR DAjY
7 6 3H ! s Ao NDNJGT U ¢ + ubz AR 13 DzNI8 W 1803W UF Q
NjRgg3HTUPF RUU3®R 391 U 1 RF RgowaAl 3 HIDANjY
77 ig 3Hr Z go GFR AWS N ¢ 3 jLeBuLt Do Njo Hue !
go s 1T OoNDNjg3L Y 1. UAER3UL! Z Uec 1s3GRggUAYGRIB3H
h HWMWiF RGZUW U ANji 3 DDRY
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"®longitude_of_projection_origin
79
—-180.0 " longitude_of prime_meridian " 180.0.
=0.0.
longitude_of p Uf G g
rojection_orig
In —-180.0 " longitude_of_projection_origin " 180.0
north_pole_ g | o 80
grid_longitude
perspective q_
point_height
81
scale_factor_
at_central_ scale #
meridian scale_factor_at_central_meridian 0.0
scale_factor_
at_projection_ scale
origin e o
scale_factor_at_projection_origin 0.0
semi_major_
axis { a
i 83
inverse_flattening 84
semi_minor_
axis g b
semi_major_axis
inverse_flattening
7 »H¥ Z | He Lgwm| 3HDN] + Z 1Hj] g, -&dm DASGUL UfaLe
I swDZ RO3Y’ gguovag gosU030yg 3H Z 1 36 LU0 TG
ONjRGOG30UUBQGY
7 L G g g RAZ UPQNRGDADUOGZ3J0 decimal31j1T 0 ¥ sHf R H>
ANjYA O ginm s 11 3A0sT RedHjGDZ 0 UFf QNDNjggORY
8 6 3H ! s A o NjDANjU ¢ Dz | 2H/NOO 2 903 DZi f p DR DAjY
81 6 3H ! s Ao NiDANUYT HU g1 UAYGgA | 3AR033 dzHUK 1) ¢
Twpt U 3URY
82 6 H guULG g UDAAR, v dzg U ¢ s'Qt _ scdefactor3 NJA g o6 R
g scaleHu Y L g3uQL_ H  DORa., gig 3DRY 1L eFLt
goADz z Z3Q._ UjU3SDRI_ DAig. 10U NjRFfRY
8 ) _ . gl . Hi¢g N3 earthradius, 1739] KRs’' Ali3senARg?d 3DZ
NjY

8 6 SH s A9 NDNjU g1 3DZif pDRDANjY 31 Y
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standard_
parallel

—90.0 " standard_parallel "~ 90.0

straight

vertical _ —180.0 * straight_vertical_longitude from_pole

longitude 80.0
from_pole

G

2004 6 14

1.

2.

latitude_of _projection_origin
2004 7 1

1. 5.7

2. 511
positive
2004 9 20
1. 7.3
“standard_deviation ”
2004 10 22
1. 5.7
2004 11 25
1.
2006 3 21
1.
2.
2008 1 17
1. CF
2. 4

3. 1.1.
2008 5 4
1. 5.6

#18
2. 3.1

COARDS

p500

“standard deviation ”

CF

Gile_2,7 C‘deci’9 “Centi”

axis
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#25

3. 1.2
2008 7 15

1. 3.5 A

flag_masks
#26

2. 1.3
2008 10 9

1. 4.3 ”

2. 5
2008 11 7

1. 5

2. D

#36

2008 12 10

1. 7.3

2. 1.4
2008 12 11

1. F

#34

2008 12 27

1. 4

#44

2. Conventions

| gn |

2008 8 28 A LI
201R 7 9 1

#30
#32

#35

#17

#45
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