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Outline

e Standard names, vocabularies
* NetCDF/CF grid, trajectory, profile, timeseries
* Granularity requirements
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Benefits of standardised documentation

* Why not use the “Google” approach? « Standardised documentation and

» Science is based on a shared formatting
terminology - enables the possibility to filter datasets
-~ There will never be only one proper — enables the possibility to link datasets
way of documenting - enables standardised applications to
- There will always be a need for analyse data
brokering — enables users to use the data
« Data and metadata must be * Need to be pragmatic...
connected - And let computers do the boring part
- To find data - But humans need to instruct computers
- To use data
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Standardised documentation criteria

* Self contained information
— Structural representation of A
data

. . a Seeking new users
- Semantic annotation of data
and structures i

Knowledge & Wisdom
End Users: Ty

chain city planners, resource recommendations,
5 (] @ @ managers, meteorologists, alerts, white papers,
exists &g industry, policy makers, {é} policy briefs, indices

‘community groups, citizens

- AVOId USIng “Contalnersn b Value chain improvement

— Slicing of data during analysis A
- Sustainability of format A

specification, tools and APIs

Products & Services

‘ Intermediaries: Information @ Types:
data aggregators, Forecasts, maps, designs,

m communication specialists, {é} syntheses
boundary spanners

Data

‘e . Data providers: Sources:
o scientists, data repositories, sensor @ Surveys, remote sensing, field
C Use drlven approaCh a" managers, citizen scientists, government gauges, interviews, metadata

Virapongse, A., Pearlman, F., Pearlman, J. et al. Ten
rules to increase the societal value of earth
’ observations. Earth Sci Inform 13, 233—-247 (2020).
NorDataNet https://doi.org/10.1007/s12145-020-00453-w



Data Formats: Choosing and Adopting
Community Accepted Standards

* Most projects (rightly so) focus on the content of their data files, you need to
consider the format as well.

e Since you captured or created the data, and stored them in your own files, you
know

how the data are organized,

how to read them,
- how to use them,
characteristics of the data that could constrain their use.

* The goal of a good data format is to make it easier for others to read the data
too.

* Many hours have gone into developing standards for formats — try to learn from
them.

NorDataNet Curt Tilmes, NASA, 2013 ESIP Material 4 Sl P
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Why use community standards

 If you try to develop your data format
from scratch, you will forget something.

+ Build on the experience and (o v IO, STANDERDS PROOFERATE!
improvements built into the community H?! RIDICULOUS]
standards over years of use. HNENEEFE T DEUS%SP

: : . || ONE UNIVERSAL STRNDARD _

« Tools and analysis software natively _Ej'gﬂig* THAT COVERS EVERYONES ?‘Eﬂi’:

. : H USE CASES. IH
support reading community standard 4 COMPETING C mjw. 15 COMPETING
data. STANDPRDS, O STANDPRDS.

* Reduce development effort and
support reuse.

* Positive feedback — they are more
likely to be adopted by others.

http://xkcd.com/927/

NorDataNet Curt Tilmes, NASA, 2013 ESIP Material 4 Sl P
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There Is nothing like a perfect standard...
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Use self describing data formats

» Self-describing data formats have become a

well accepted way of archiving and fh RetoDF Fl withoutshe. S ——
. . . . . *.nc”file extension. . " . . .
disseminating scientific data. o (oreen the e dimareiory can be
. . ; netodf filensme { defined as the total nurnber of points
T s nsmll (13 dimensions: or even as "UNLIMITED" as in this
» Before self-describing data formats became the least dmensionl =3 ///I
. . B . - varjﬂhlel':lszl__'mEns1|:m|.‘2 = UNLIMITED ; // (5 ocurrently) I
widely used, each project often invented their crampcs Uve dmersiont smsiants ;| W |
own data formats, often raw binary or even longitude, oo qp immsionl aptriues - 1000005 5 [
ASC” altitudej. g:ﬁ_mens::.onnZZ:sr;tr:i.};Et,e;( = ;sm:gzgixt" ;‘_ﬁ‘ dimension? is defined second. |
. _:.mens:l.o L :Et,t.rl L=} : = ..E : - I
7 é/ e Varvlaaf;l;llﬁifrﬁn;ﬁd??s;oﬁ i ‘?‘ varishlel is defined with the
 These approaches had a number of problems: - Verimleliscerimmes ‘e ot | pArenthcsma
type Isthe _ . )
- Machine dependent byte ordering or floating point o N IR e A — 1L :
: : *float” (floating sglobal? = "some text" ; Attributes are defined as either a
organizations point number). felobals - 45721 5 miET ES.UCgh s Qilloely & 1, B
: . are e I e S )
- Required a ‘key’ to be able to open the file and - _ oo : .
. L/ dimensionl = 2.34, 2.35, 2.36 ; are defined
read the rlght data' Z dimemsion? = 1.0, 2.5, 7.0, &.0, 3.7 ; Islé‘?i?n.
- Anew cust_om_reader IS neeqled for each different o om bolds e e S T T e e e
data organization. Working in a new language vaiues soreach | |
could be very difficult since you have to redevelop | fevsiiie: | rower. e irucbars and syntax of  COL (ASCIE equivalont o
the reader anew. HetCOF fle-
NorDataNet Curt Tilmes, NASA, 2013 ESIP Material SI P
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File Edit View History Bookmarks Tools Help
< o Op B8 Ext Joint u: = Do SDMS sulzflu! Search Si0S.me @) 0s \{ NC

<« c @ cfconventions.org

#* Most Visited %) Getting Started (@ NorDataNet | Arctic... E xPathand XSLTwithl... €D Parsing XML and HTM... & xsit.md.html

NetCDF Climate and Forecast (CF) Metadata
Conventions

Brian Eaton - Jonathan Gregory - Bob Drach - Karl Taylor - Steve Hankin - Jon Blower - John Caron - Rich Signell
- Phil Bentley - Greg Rappa - Heinke Hock - Alison Pamment - Martin Juckes - Martin Raspaud - Version 1.7
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<| % op il Ext Joint u B Do
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4% Most Visited ) Getting Started ) NorDataMet | Arctic... Ed xpath and XSLTwith ...
1.4. Relationship to the COARDS Conventions
NetCDF Files and Components '
2.1. Filename

2.2. Data Types

2.3. Naming Conventions

[

2.4. Dimensions
2.5. Varlables

2.5.1. Missing data, valid and actual range of data
2.6. Attributes

2.6.1. Identification of Conventions

2.6.2. Description of file contents

2.6.3. External Variables

L]

Description of the Data

3.1. Units

3.2. Long Name

3.3. standard Name b
3.4. Ancillary Data

3.5. Flags

. Coordinate Types

4.1. Latitude Coordinate

S

4.2. Longitude Coordinate
4.3. Vertical (Height or Depth) Coordinate
4.3.1. Dimensional Vertical Coordinate
4.3.2. Dimensionless Vertical Coordinate
4.3.3. Parametric Vertical Coordinate
4.4. Time Coordinate
4.4.1. Calendar
4.5. Discrete Axis
. Coordinate Systems
5.1. Independent Latitude, Longitude, Vertical, and Time Axes
5.2. Two-Dimensional Latitude, Longitude, Coordinate Variables
5.3. Reduced Horizontal Grid
5.4. Timeseries of Station Data

w

5.5. Trajectories

5.6. Horizontal Coordinate Reference Systems, Grid Mappings, and Projections
5.6.1. Use of the CRS Well-known Text Format

5.7. Scalar Coordinate Variables

B. Labels and Alternative Coordinates
6.1. Labels
6.1.1. Geographic Regions
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5.4. Timeseries of Station Data

5.5. Trajectories

5.6. Horizontal Coordinate Reference Systems, Grid Mappings, and Projections
5.6.1. Use of the CRS Well-known Text Format

5.7. Scalar Coordinate Variables
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Labels and Alternative Coordinates
1. Labels
6.1.1. Geographic Regions

6.2. Alternative Coordinates

5|

Data Representative of Cells
7.1. Cell Boundaries
7.2. Cell Measures
7.3. Cell Methods
7.3.1. Statistics for more than one axis
7.3.2. Recording the spacing of the original data and other information
7.3.3. Statistics applying to portions of cells b
7.3.4. Cell methods when there are no coordinates
7.4. Climatological Statistics

o

Reduction of Dataset Size
1. Packed Data
8.2. Compression by Gathering

v
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9.1. Features and feature types

9.2. Collections, instances and elements

9.3. Representations of collections of features in data variables
9.3.1. Orthogonal multidimensional array representation
9.3.2. Incomplete multidimensional array representation
9.3.3. Contiguous ragged array representation
9.3.4. Indexed ragged array representation

9.4. The featureType attribute

9.5. Coordinates and metadata

9.6. Missing Data

ppendix A: AT IDUTES

Appendix B: Standard Name Table Format
Appendix C: Standard Name Modifiers
Appendix D: Parametric Vertical Coordinates
Atmosphere natural log pressure coordinate
Atmosphere sigma coordinate

cell_method Match Case  Whole Words
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featureType Description of a single feature with this discrete Link

sampling geometry
Form of a data variable Mandatory space-time
containing values defined coordinates for a collection
on a collection of these of these features
features

point a single data point (having no implied coordinate

relationship to other points)

data(i) x(1) y(i) t(i) Section H.1. "Point Data"

timeSeries a series of data points at the same spatial location with
monotonically increasing times

data(i,o) x(i) y(i) tli.o) Section H.2, "Time Series
Data"

trajectory a series of data points along a path through space with
monotonically increasing times

data(i,o) x(1,0) y(io) t(io) Section H.4, "Trajectory
Data”

profile an ordered set of data points along a vertical line at a fixed
horizontal position and fixed time

data(i,o) x(1) y(i) z(i0) t(i) Section H.3. "Profile Data"

timeSeriesProfile a series of profile features at the same horizontal position
with monotonically increasing times

data(i,p,o) x(i) y(i) z(i,p,0) t(i,p) Section H.5, "Time Series of
Profiles
trajectoryProfile a series of profile features located at points ordered along a
trajectory

data(i,p,0) x(i.p) y(ip) z(ip.o) tdp) Section H.6. "Trajectory of

NorDataNg.t. Profiles’
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®) Getting Started () NorDataNet | Arctic... EJ XPathand XSLTwithl... & Parsing XML and HTM... & xsit.md.html
Appendix G: Revision History

Appendix H: Annotated Examples of Discrete Geometries '
H.1. Point Data
H.2. Time Series Data
H.2.1. Orthogonal multidimensional array representation of time series
H.2.2. Incomplete multidimensional array representation of time series
H.2.3. Single time series, including deviations from a nominal fixed spatial location
H.2.4. Contiguous ragged array representation of time series
H.2.5. Indexed ragged array representation of time series
H.3. Profile Data
H.3.1. Orthogonal multidimensional array representation of profiles
H.3.2. Incomplete multidimensional array representation of profiles
H.3.3. Single profile
H.3.4. Contiguous ragged array representation of profiles
H.3.5. Indexed ragged array representation of profiles
H.4. Trajectory Data )
H.4.1. Multidimensional array representation of trajectories
H.4.2. Single trajectory
H.4.3. Contiguous ragged array representation of trajectories
H.4.4. Indexed ragged array representation of trajectories
H.5. Time Series of Profiles
H.5.1. Multidimensional array representations of time series profiles
H.5.2. Time series of profiles at a single station
H.5.3. Ragged array representation of time series profiles
H.6. Trajectory of Profiles
H.6.1. Multidimensional array representation of trajectory profiles
H.6.2. Profiles along a single trajectory

H.6.3. Ragged array representation of trajectory profiles

Revision History
Bibliography
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3.1. Supported Units
3.2. Flag Variable Bits (from Example)

3.3. Elag Variable Bit 2 and Bit 3 (from Example!
Al Attributes

C.1. Standard Name Modifiers
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Data access

Coordinate systems

Data types
Point Trajectory
'l---l"'.-—-" 'l---l'—.-—-"
Station Profile
'l---l"'.-—-" 'l---l'—.-—-"
Grid Swath
e e
P
Radial : Geometry :
w P — - -

NorDataN
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Dataset

+location ; String

StructureData

+apen()
1
EnumTypedef
HookupEnumString( int 1 String
Dimension
G
ger -name
-MEmE -lzncth
+isUnlimited()
= +izShared()
Attribute +isVariableLengthi)
-MiEte
-dataType
vl
e Variable
-Misthe
-zhape
~dataT
DataType e Array
s +read()
:s;f:u = -zhape
i -dataType
-long
-float
-double
-char Structure
-String
-Structure -metmbers  Variable
-Sequence ArrayStructure
_EMUm +readstructurel)
-Opague T
Sequence
+ojethterator))




Without a data model: With a data model:

App App App App App App
-'ﬁﬂ'ultuple applications usiﬁ@ " "Multuple applications u5|ﬁg 5
: *..multiple mterpretatlons . ... oneinterpretation -_.-'
CF data model
+ woonstructs -Data
: - G)ort;{uﬂsax:»rem > | DomainAncillary - c\:i:nable
CF-netCDF conventions (CN) CF-netCDF conventions (CN) Q: ..
I ' ¢
netCDF data model (NC) netCDF data model (NC) a.* o
Régirx” CoordinateConversion
Coordinate o constraints
Construct {Canonlyone be assodated
B with one of GriidMapping or
0.1 B Formula Terms}
Datum
0.1
0.1 5\
«enumeration» =
CN:Grid Mapping ON:: < mrf“m“'a

o1 Variable NamedFormulae i

NorDataNet

Norwegian Scientific Data Network

https://www.researchgate.net/publication/318324043 A CF_data_model_and_implementation/figures?lo=1
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Data consumers

Commaon Data Model

go

Data provider
senjices

Data providers

NorDataNgot.
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File Edit Vi History Bookmarks Tools Help

< S Op Ext Joint u = Do SDMS sulzflu! Search sins.m @) 05 \{ NC e @ Qu ﬁ Bas

& c @ (@ cfconventions.org

£+ Most Visited ) Getting Started ) NorDataNet | Arctic... Ed xPathand XSLTwithL.. () Parsing XML and HTM... @ xsit.md.html

NorDataNet

Norwegian Scientific Data Network

CF Standard Name Table

Version 66, 15 May 2019
Refer to the Guidelines for Construction of CF Standard Names for information on how the names are constructed and interpreted, and how new names could be derived.

A note about units

The canonical units associated with each standard name are usually the SI units for the quantity. Section 3.3 of the CF conventions states: "Unless it is dimensionless, a variable with a

standard name attribute must have units which are physically equivalent (not necessarily identical) to the canonical units, possibly modified by an operation specified by either the

standard name modifier ... or by the cell methods attribute." Furthermore, Section 1.3 of the CF conventions states: "The values of the units attributes are character strings that are

recng‘nized by UNIDATA's Udunits package [UDUNITS], (with exceptions allowed as discussed in Section 3.1, “Units”)." For example, a variable with the standard name of
"air_temperature” may have a units attribute of "degree_Celsius" because Celsius can be converted to Kelvin by Udunits. For the full range of supported units, refer to the Udunits

documentation. Refer to the CE conventions for full details of the units attribute.

Search

Search Standard Names Show All standard Names

Q AND L ] OR (separate search terms with spaces)

B Also search help text
Found 132 standard names matching query: temperature b

View by Category

Atmospheric Chemistry | Atmosphere Dynamics | Carbon Cycle |Cloud |Hydrology
Ocean amics Radiation Sealce Surface

Canonical

Units AMIP GRIB

Standard Name

theta 13

P air_potential temperature

- - ta 11 E130
Air temperature is the bulk temperature of the air; not the surface (skin) temperature.

P air temperature anomaly 25

P air_temperature_at_cloud_top

G

P air temperature at effective cloud top defined by infrared radiation

-
g

—_
[y
=]

P air_temperature lapse_rate

P air temperature threshold

P brightness_temperature 118

P brightness_temperature_anomaly

P brightness_temperature at_cloud_top

IR

P canopy_temperature




File  Edit

netcdf radflux_bjornoya {
dimensions:
time = UNLIMITED ;

View Bookmarks Settings Help

/f (3847970 currently)

the observation"

970-01-01 00:00:00 UTC"
time:axis
char stationid(strlen25)
stationid:long_ name = "name and/or stationnumber used as identif
float latitude

_:1ung_naTe "latit ud

float ;
long_name =
short_name
standard_na
units = "de
alid_min =
valid_max = 1

! h0|'

float 1
p:long_name
radiation sen
ishort_
1

Chll method = "time: mean (last minute)"
float
"difference between downward atmospheric longwav
irradiance"
dlt short_name = "dli" ;
dli:s andald name = "surface_net_downward_longwave_flux"
T

= irradiation

: mean (last minute)"
float
"temperature of the surface longwave ir
adiation sens

= "dlisenstemp"
9.f ;

e: mean (last minute)"
ry voltage"
ne: min (last minut

an Scientific Data Netwc .
Bjerneya : ncdump

File  Edit
' global a::lle_ 51

View Bookmarks Settings Help

it ive fluxes at
rabstract = wnwelling surface |adta. flwxps
rological station at Bear Island in th
Kipp and Zonen CMP21 and CGR4 F}lﬁnﬂ1
enance L; pp\f0|1pd by th
the last minu
with support from
cus on the radiative param
opicca

rgemd _ <rj“0|d

"Atmosphere

to 1A0OS-

5166667

01666667

1666667

at controlled”
:nco_openmp_thread_ number ;

7 1207055700, 1207055760,
055940, 56000, 7056060, 12
056300, 1 r636'] 1 0564
05666

@57500,
05 360,

059300,
059660, 5972
0 60090

50600
50060

062300,
062660,

963260,
63560 063620,
53020

7064220, 1207064280,

Bjerneya : ncdump

D

7056

are mad

. Daily maint

iala are ave

rch Council. The quall:y control fo
peratures may contain errors."

"At 103phh\h > Atmospheric Radiation = Shortwave

> Atmospheric Radiation > Longwave Radiation

Norway"

240,
56600,
56960,
7320,
30,
58040,
58400,
58760,
59120,
59480,
59840,
60200,
60560,
60920,
61280,
61640,
62000,
62360,
62720,
63080,
63440,
63800,




> # Bjernaya : ncview — Konsole v ~ D 4

File Edit View Bookmarks Settings Help no variable selected ;
o Hcview 2,1,6 David H, Pierce 29 Oct 2015
#¢% SELECT A VARIABLE TO START =»=

M mai 1
2M mati 1

1 steingod steingod 2
steingod steingod 1
st

radflux_bjornoya-201
radflux_bjornoya-20

ingod steingod 2,6M juni 1 radflux_bjornoya-20
1god steingod 1 juni 1 radflux_bjornoya-20
tatngod staingod 2,40 qulE; ;1 padilioe hjornayn 20 Current: x=20-May-2008 10:10:08, y=904,478
teingod steingod juli 1 radflux_bjornoya-20
ingod steingod 2,4M aug. 1 radflux_bjornoya-20
1god steingod 1 aug. 1 radflux_bjornoya-20

teingod steingod 2 sep. 1 radflux_bjornoya-201

it | o1 44 4 “ b M Edit ? Delay: D ppes

teingod steingod 1 | radflux_bjornoya-20
steingod 1 radflux_bjornoya-20
ok -j;cl - b by L:Elicl' nlci'a—l'fl 3gauss Inv P Inv C Hag X1 Linear Axes Range  Bi-lin Print

ingod 2
ingod 1
ingod 1
ingod
ingod

radflux_bjornoya
radflux_bjornoya-20
1 2016 radflux_bjornoya-20
1 2016 radflux_bjornoya-20
16 2016 radflux_bjornoya-2016.cdl Yar: stationid
ingod 16 2016 radflux_bjornoya-2016.dat

ingod 9,4M 16 2016 radflux_bjornoya-2016.nc dlisenstenp
ingod 103M okt. 14 2016 radflux_bjornoya.nc

ingod 73M aug. 29 2013 radflux_Bjernsya.nc . .
ingod 32M aug. 29 2013 radfl jerneya.tgz Din: Hane: Hin
ingod 322 juni 6 2008 radobs_collection_status.txt*

ingod 4,0K juni 25 2013 tmp/ strlen25 Hin
ingod 4,0K juni 25 2013 /

/Bjerneya$ ncdump radflux_bjornoya.nc | m
1 x/Bjarneya$ ncview radflux_bjornoya.nc

6 David W. Pierce 29 Oct 2

ora.ucsd.edu:80/~pierce/ncvie
} 1993 through 2015, David W.

=20

ingod
ingod s

1B.

ingod
1god

-
ingod
ingod

W W W W W wWwmWemmeemeemememonmmonmienwmenmem

home_page . html

Pierce

/ comes h ABSOLUTELY MO WARRANTY; for details type "ncview -w

This 1is free software licensed under the Gnu General Public License wversion 3; t
ype ‘ncview -c' for redistribution details

Warning: Cannot convert string "-*-helvetica-*-r-#-*-1d-*_*_*_*_*_%_*" to type F
ontStruct

Note: 43208 missing values wer iminated along axis "time"; index= 12 3 45
678910 11 12 13 14 15 1 19 20 21 22 23 24 25 26 27 28 29 4294967298..




File  Edit

netcdf obs-temp_01028 {
dimensions
obs = UNLIMITED ; //
profile = 30000 ;
name_strien = 5 ;
variables:
float lon ;
IGLE
GLE
lon:
float lat ;

View Bookmarks Settings Help

File Edit Heln

File

View Bookmarks Settings

PP:units = "hPa" ;

PP:axis = "Z" ;

int vss(obs) ;

vss:long_name = "Vertical soun

vss:flag_masks = 131072, 65536
_ 1024, 128, 64, 32, 16, 8, 2 ;
long_name = "station longit vss:flag_meanings = "surface_l
standard_name = "longitude’el maximum_wind_level significant_level_temper
units = "degrees_east" ;  {gnificant_level_wind beginning_of_missing_tem
rature_data beginning_of_missing_humidity_data

Edit View Bookmarks Seftings
FF:_FillValue = -999.f ;
FF:coordinates = "time PP"

float DD{obs) ;

DD:long_name = "wind direction” ;
DD:standard_name = "wind_from_direction" ;
DD:units = "degree" ;

DD: FillValue = -999.f ;

DD:coordinates = "time PP" ;

Help
(299 currently)

512, 256,

lat:
lat:
lat:
float alt ;
alt:

units = "degrees_north" ;
long_name = "station altitu
alt:standard_name = "height" ;
alt:units = "m" ;
char station_wmonr({name_strlen) ;
station_wmonr:long_name = "WMD
double time(profile) ;
time:standard_name =
time:long_name = "time_of_radic
time:units = "seconds since 197
time:axis = "T" ;
time:cf_role = "profile_id" ;
int row_size(profile) ;
row_size:long_name = "number of
row_size:sample_dimension = "ok
float PP(obs) ;
PP:long_name = "pressure level
PP:standard_name = "air_pressur
PP:units = "hPa" ;
PP:axis = "Z" ;
int vss{obs) ;
vss:long_name = "Vertical sounc
vss:flag_masks = 1310872, 65536,
, b4, 32, 16, 8, 2 ;

"time" ;

geow : less

L4 apphc;:g_

4

262142 ;

:valid_range = 0,
vss: FillValue = 262143 ;
vss:coordinates = "time PP" ;

ghlobs) ;
gh:long_name = "geopotential h
gh:standard_name = "geopotenti
gh:units = "m" ;
gh:_Fillvalue = -999.F ;
gh:coordinates = "time PP" ; re

TT(obs) ;

TT:long_name = "air temperaturiessure\n",
TT:standard_name = "air_temper
TT:units = "Celsius" ;
TT:_Fillvalue = -999.f ;
TT:coordinates = "time PP" ;

TD(obs) ;
TD:long_name = "dew point temp
TD:standard_name = "dew_point_
TD:units = "Celsius"
TD: _Fillvalue = -999.f ;

= "time PP"

VS5

erature\n",

H
:long_name = "wind speed"
:standard_name = "wind_speed
its = "m s-1" ;
1

-
J

" appliclE0L

* nc_to_mmd

nc_to_mmd : bash * gow: less

: bash >

long_name = >tafiﬂn_latianning_cf_missing_wind_data end_of_missing wind // global attributes:
standard_name = "latitude" ectermined_by_regional_decision pressure_level_
the_vertical_coordinate" ;

:featureType = "timeSeriesProfile" ;

:title = "TEMP data from station BJORNOYA"™ ;

rabstract = "Radiosonde profiles from BJORNOYA" ;

sinstitution = "Norwegian Meteorological Institute" ;

:contact = "o.godoy@met.no" ;

:PI_name = "@ystein Goday"

:Conventions = "CF-1.7" ;

ractivity_type = "Land station" ;

ttopiccategory = "ClimatologyMeteorologyAtmosphere” ;

:keywords = "Atmospheric Observation Temperature Humidity Pressu

Wind Radiosonde TEMP"

:gemd_keywords = "Atmosphere = Atmospheric Pressure = Surface Pr

"Atmosphere = &tmcsphelic Temperature > Surface Air Temp

"Atmosphere > Atmospheric Water Vapor > Humidity"
:project_name = "ACCESS" ;
rarea = "Northern Hemisphere" ;
:product_name = "TEMP" ;
:distribution_statement = "Free" ;
thistory = "2019-02-14 revision"
rsputhernmost_latitude = 74.50387 ;
:northernmost_latitude = 74.5038f ;
swesternmost_longitude = 19.0012f ;
reasternmost_longitude = 19.0012f ;
:start_date = "2018-01-01 00:00:00 UTC" ;
:stop_date = "2018-01-02 00:00:00 UTC" ;

gow : less L4 applicate : bash
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File Edit View Bockmarks Settings Help File Edit View Bookmarks Settings Help i Edit View Bookmarks Settings Help

netedf edge nh_agg { netcdf edge nh_agg { status flag flag_descriptions = "\n"
® -> nominal value from algclLthm used\n",
" sea ice algorithm applied over 1a<e\n
" background data was used for setting the value\n

" 14 value set using an ice type maskyn",

"100 missing value due to over land\n",

int Polar_Stereographic_Grid ; int Polar_Stereographic_Grid ; "101 missing value due to missing data\n",
Polar_Stereographic_Grid:grid_mapping_name = "polar_stereographi Polar_Stereographic_Grid:grid_mapping_name = "polar_stereographi "102 unclassified pixel" ;

Polar_Stereographic_Grid:straight_vertical_longitude_from_pole = Polar_Stereographic_Grid:straight_vertical_lengitude_from_pole = // global attributes
:title = "Daily Sea Ice Edge Analysis from 0SI SAF EUMETSAT" ;
Polar_Stereographic_Grid:latitude of projection_origin = 90.f ; Polar_Stereographic_Grid:latitude of projection_origin = 90.F ; rproduct_id = "0SI-402"
Polar_Stereographic_Grid:standard_parallel = 70.f ; Polar_Stereographic_Grid:standard_parallel = 70.7 ; :product_name = "osi_saf_ice_edge"
Polar_Stereographic_Grid:false_easting = 0.7 ; Polar_Stereographic_Grid:false_easting = 0.f ; :product_status = "operational"
Polar_Stereographic_Grid:false_northing = 0. ; Polar_Stereographic_Grid:false_northing = 0.7 ; rabstract = "The daily analysis of sea ice edges and extent is
Polar_Stereographic_Grid:semi_major_axis = 6378273.f ; Polar_Stereographic_Grid:semi ma]ul axis = 6378273.T ; obtained\n",
Polar_Stereographic_Grid:semi_minor_axis = 6356890.f ; Polar_Stereographic_Grid:semi_minor_axis = 6356890.F ; "from operation satellite images of the polar regions
Polar_Stereographic_Grid:proj4_string = "+proj=stere +a=6378273 Polar_Stereographic_Grid: p\c]' 't\lng = "+proj=stere +a=6378273 It iswn",
+b=6356880.44891 +lat_0=00 +lat_ts=70 +lon_0=-45" ; +b=6356889.44891 +lat_0=90 +lat_ts=70 +lon_@8=-45" ; "based on atmospherically corrected signal and a Ba
double xc(xc) ; double xcixc) ; yesian\n",
xc:axis = "X" ; xcraxis = ; "merging approch to estimate sea ice class probabilities
xciunits = "km" ; xc:units = "km" ; . This\n",
xc:long_name = "x coordinate of projection (eastings)" ; xc:long_name = "x coordinate of projection (eastings)" ; "product is freely available from the EUMETSAT Ocean an
xc:standard_name = "projection_x_coordinate" ; xc:standard_name = "projection_x_coordinate" ; d Sea\n",
double yclyc) ; double yelyc) ; "Ice Satellite Application Facility (0SI SAF)." ;
yeraxis = "Y" ; ycaxis ; rtopiccategory = "Oceans ClimatologyMeteorologyAtmosphere” ;
ycorunits = "km" ; yc:units km" ; :keywords = "Sea Ice Edge,Sea Ice,Oceanography,Meteorology,Clima
yc:long_name = "y coordinate of projection (northings}” yc:long_name = "y coordinate of projection (northings)" te,Remote "
yc:standard_name = "projection_y_coordinate" ; yc:standard_name = "projection_y_coordinate" ; :gemd_keywords = "Cryosphere > Sea Ice > Ice Edges\n",
double time(time) double time(time "Oceans > Sea Ice > Ice Edges\n",
time:axis = "T" ; E} time:axis = "T" ; E} "Cryosphere > Sea Ice > Ice Extent\n",
time:long_name = "reference tine of product” ; time:long_name = "reference time of product” ; "Oceans > Sea Ice > Ice Extent\n",
time:standard_name = "time" ; time:standard_name = "time" ; "Cecg\aphlc Region > Northern Hemisphere\n",
time:units = "seconds since 19’8 01-01 00:00:00" ; time:units = "seconds since 19’8 01-01 00:00:00" ; "Vertical Location = Sea Surface\n",
time:calendar = "standard" ; time:calendar = "standard” ; "EUMETSAT/0SISAF = Satellite Application Facility on Oce
time:bounds = "time_bnds" ; time:bounds = "time_bnds" ; an and Sea Ice, European Organisation for the Exploitation of Meteorological Sat
double time_bnds(time, n H double time_bnds(time, nv} ; ellites"
time_| bnd; units = "seconds since 1978-01-01 00:00:008" H time_ bnd units = "seconds since 1978-01-01 00:00:08" ; rnorthernmost_latitude = 90.f
float lat(yc, xc) ; float lat{yc, x :southernmost_latitude = 31.02939f ;
lat: lcng_name = "latitude coordinate" ; lat: 1cng name = "latitude coordinate" ; :easternmost_longitude = 1808.T ;

lat:standard_name = "latitude" ; lat:standard_name = "latitude" ; :uesternmcst_lcnqitujﬁ}: -180.1 ;

lat:units = "degrees_north" ; lat:units = "degrees_north" ; ractivity_type = "Spdag borne instrument”

float loniyc, xc) ; float lonlyec, xc) ; :area = "Northern Hemisphere"
lon:long_name = "longitude coordinate" ; lon:long_name = "longitude coordinate" ; rinstrument_type = "Multi-sensor analysis"
lon:standard_name = "longitude" ; lon:standard_name = "longitude" ; :platform_name = "Multi-sensor analysis"
lon:units = "degrees_east" ; lon:units = "degrees_east" ; :start_date = "2020-09-85 00:00:00"

byte ice_edge(time, yc, xc) byte ice_edgeltime, yc, xc) ; :stop_date = "2020-09-06 00:00:00"
ice_edge: Unsigned "false" ; ice_edge: Unsigned false" ; rproject_name = "EUMETSAT 0SI SAl
ice_edge:long_name = "sea ice edge” ; ice_edge:long_name = "sea ice edge” ; sinstitution = "EUMETSAT 0SI SAF"
ice_edge ;tanda\d name = "sea_ice_classification"” ; ice_edge:standard_name = "sea_ice_classification” ; :PI_name = "Signe Aaboe"
ice_edge ue = -1b ; ice_edg Fillvalue = -1b ; rcontact = "osisaf-manager@met. nc”
ice_edge:vali : ice_edge:valid_min = 1b ; :distribution_statement = ee"
ice_edge:valid_ Eb ; ice_edge:valid_max = 3b ; :ccpy\tqht_:tatement = ”Cnpyllqht 2020 EUMETSAT" ;
Lce,edge:grtd,mapplng "Polar_Stereographic Grid" ; ice_edge:grid_mapping = "Fclar,Sterecgraphic,Erid” ; rreferences = "0SI SAF Sea Ice Edge and Type Product User\'s Man
ice_edge:coordinates lon" ; ice_edge:coordinates = "lat lon" ; val, Aaboe, 5., w1.1, 2015\n",
ice_edge:flag_values = 1b, 2b, 3b ; ice_edge:flag_values = 1b, 2b, 3b ; "http://osisaf.met.no\n",
ice_edge:flag meanings = " water open_ice close ice" ; ice_edge:flag meanings = "cpen 'atE| open_ice close ice" ; "http://www.osi-saf.org
ice_edge:flag_descriptions . ice_edge:flag_descriptions = "\n", thistory = ’@’@ 09-06 C|Eatlcn

1 -> no ice or very open ice\n", 1 -= no ice or very open ice\n", rproduct_

2 -> open ice cover (4 to 7 tens)\n", 2 -> open ice cover (4 to 7 tens)\n", :software 5

3 -» close, very close and fast ice" ; " 3 -> close, very close and fast ice" ; inetcdf_version 6.3"

byte confidence_level(time, yc, xc byte confidence_levelltime, yec, x :Conventions = "(=—l.~
confidence level: Unsigned = "false" ; ccnfldence level: Un>Lgned = "false" ;

.2 steingod : bash L4 steingod : bash P steingod : bash
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Why NetCDF and OPeNDAP?

* NetCDF-CF provides a self describing data

in a form compatible with semantic web approaches

allowing interdisciplinary use

suitable for many different types of data

widely used by science communities

those not using are often not using standardised approaches

Widely supported by analysis tools
http://www.cgd.ucar.edu/ccr/bettge/CSM-netCDF/csm_why_netcdf.html

* OPeNDAP provides data to be access over the internet as data
streams

from programs that weren't originally designed for that purpose,
as well as some that were.

delivers data, not files

Segmenting data in time and space(s)

Bridges the message approach of operational data with the long time
series approach of climate analysis

An OPeNDAP URL might point to an archive containing large volumes
of data

OPeNDAP provides sophisticated server side sub-sampling capabilities
To continue http://docs.opendap.org/index.php/QuickStart

NorDataNg.t.
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Discovery metadata embedded with data

e Attribute Convention for Data
Discovery

e Currentin version 1.3

* Allows discovery metadata to
be generated automatically

* https://wiki.esipfed.org/Attribu
te_Convention for_Data_ Dis
covery 1-3

Context

* https://www.nordatanet.no/en
/node/172

NOrREtsYladc.met.no/node/4


https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3
https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3
https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3
https://www.nordatanet.no/en/node/172
https://www.nordatanet.no/en/node/172
https://adc.met.no/node/4

Granularity

* The level of detail considered in a
model or decision making process.

— The greater the granularity, the more
detailed information.

 From granule
- A small compact particle of substance

 Granular data are detailed data

— The bits and pieces data are divided
into

* To decide on granularity when

publishing, think on user perspectives
- Aggregation can be done automatically

NorDataNet
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Styled XML for rn:x-wmo:md:intwmo.wis:ISIDO1ENMI

¥ Currentiltrs:
NMC NORWAY - Narv

B

GTS Bulletin: ISID01 ENMI - Observational data (Binary coded) - BUFR (details are described in the abstract)

‘GTS Bulletin: ISIL
The ISIDO1 TTAAII Data Designators decode as: T1 (1): Observational data (Binary coded) - BUFR T1T2 (IS): Surface/sea level T1T2A1 (IS): Intermediate synoptic observatio

from fixed land stations A2 (D): 90°E - 0° northern hemisphere (The bulletin collects reports from stations: 01001:JAN MAYEN JJAN MAYEN;01008:SVALBARD

AP.01010:ANDOYA;01026;TROMSO;01055;FRUHOLMEN LH.01082HOPEN:0 1098:.VARDOE:01115MYKEN.01152,80D0 VI01205.SVINOY LH01212.0NA

1101271, TRONDHE IM-VAERNES;01288;ROR0S,01317.BERGEN-FLORIDA01 367: FAGERNES;01364,05L UTSIRA LH0141 -
014920SLO-BL) from Volume-C:X0X)

M

PID urnx-Wmo:mdintwmo.wis:ISIDOTENMI from fixed-
R sure | radiation |
GTS Bulletin: ISID01 ENMI - Observational data (Binary coded) - BUFR (details are described in the abstract)
2,01482 01008
Originator NMC NORWAY - Norwegian Meteorological Institute 1492 |
Abstract ONA Il 0SLO

e ISIDD1 TTAA) Data Designalors decade a5 T1 (): Observationaldat (8hary coded) - BUFR T1T2 () Surtaelsea levelT1T2A1 (S): nermediate |UTSIRA LH |
noptic obser iations A2 (D): 90°E - 0° northern hemisphere (The bulletin collects report ations: 01001JAN MAYEN  JJAN

FAVEN 3 1D0B-SAL EARD AB.01 010 ANDOYA 01D TROMSO.01 DS RULOLMEN L 0108 HOPEN:D 108G VARDOE 1115 MYKEND!1 328000

VI01203;SVINOY LH;01212,0NA 110127 1. TROND HEIN-VAERNES;01288,RORO0S;01317. BERGEN-FLORIDA 01367 FAGERNES 01384.05L0

(GARDERMOEN)01403.UTSIRA LH:01415 STAVANGER-SOLA:01482:FERDER LH,01492,0SLO-BLINDERN;) (Remarks from Volume-C: XXX

Code form Fi 84 ( XIl BUFR

WebURL
Generated 2015-11-16T12:25:02Z
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ations | wind
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8669 310989
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