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Purpose

* Inform TWCWG members of CHS S-111 encoding

experience
e Seek TWCWG members endorsement to recommend

adoption of Currents standard to HSSC

Canada
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* Early tests

« Data sets

« Metadata

e (Caris encoding tool
 Transformation needed
 Results

 Conclusion
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Early tests
« Working with HDFView
* Free software from HDFGroup

« Quite easy to encode time series and gridded info

with HDFView for testing

* Impossible to encode metadata properly using

existing HDF group scripts
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Datasets

« Time series Predictions, many stations in one file
* Model output result irregular grid

FVCOM output National prediction software

T HDEView 2101 CurrentMeter Q58606 SEYMOUR NARROWS ooEEEm 2613/12/29] |

Hie Window Tools Help % Predicted 5o G8.0 Mo125 21.8 W +08 OEe0: 00 |

I — - - 106849 037ldays 100.0% R pEo5:a0 o4 |

Huggett,Ws Current Surveys om| |

Reference G760 HNORM o]

Recent Files |C:\Data\python\Scriptswh_high_fecom_da.nc 186 [&] |

- 01 Date Y SMMS DD 4] 1o ||

‘@l vh_high_fvcom_da.nc Ml B8 Times at / vh_high_fvcom_da.nc in C:\Data\python\Scripts] @2 HourMinute Rhmm 6] TD ||

T Times 03 Direction deg T ] TD |

®h feote a4 Speed mis ] TD |

G I— i

mmtc ....................................................................................................................................................................................................... | |

T Tides & Currents, 10S |

B lon : o 5012-02-11T10:00:00.000000 pheoeconst.curr PLO0EEREOP2013122%9a.log oLhogoedeocyyddda.vole |

& lonc : 1 5012-02-11711:00:00.000000 0ld constituent set from unknown source - probably British, using graphical ||

& nv 2 2012-02-11712:00:00.000000 analysis technique. M.J.W. June "92.]|

B time _ i ;gE—g;E:igggggggggg Doodson numbers as defined by Godin's The Analysis of Tides. pp 25-27 ||

B ua — 5015-0519T15-00-00 000000 ;1 ............................................................................ I I
B : = Tt P LTy

7 2012_02_111’1?0000000000 6 ---------------------------------------------------------------------------- | |

B« 8 2012-02-11718:00:00.000000 e T |

By 9 2012-02-11719:00:00.000000 B & 6 ss s e s 88 BB B R A B R EE B EE S 8B EEEEEEEEEEEEEE EEEEEEEEEEFEEFEEEEEEEEEEEEEEEEEEEE |

10 12012-02-11720:00:00.000000 e |

I

1 2012-02-11721:00:00.000000
12 2012-02-11722:00:00.000000

wxConstants used for the official predictions in Yol & of the Current Tables.|

13 |2012-02-11T23:00:00.000000 2013/12/29 00:00 180  5.502
14 |2012-02-12T00:00:00.000000 2013712729 00:05 188  5.427
15 2012-02-12T01:00:00.000000 2013712729 oo:16 180 5,244
16 2012-02-12T02:00:00.000000 7@13/12/29 00:15 180 L_25%
17 |2012-02-12T03:00:00.000000 i :
18 |2012-02-12T04:00:00.000000 2@13._;’ 12/29 @@:20 186 5. 155
19 |2012-02-12T05:00:00.000000 2013/12/29 @8:25 188  5.851
20 |2012-02-12T06:00:00.000000 2813/12/29 08:326 186 4,940
21 2012-02-12707:00:00.000000 2013712729 00:25 180 4,822
22 2012-02-12T08:00:00.000000 2013712729 G0:40 180 4,608
23 |2012-02-12T09:00:00.000000 2013/12/20 06:45 180 4,568
200137127259 00:58 180 4,433
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Metadata table 10.3

1 Country of Crigin nationalOriginator Character A Country code for producer (IS0 3186-13
2 Producing agency producingf.gency Character DFC Agency rezponsible for producing the data.
= F'FEId!JC.“t Spec and productSpecification Character S-111_wersion_1.0.0 This must be -E.‘I'IE‘:EIEIE.‘d EIS- S-111 XK X X, with the
WErsion M= representing the wersion number
= Date of product izs=sue |dateOflz=ue Character 20180224 Date
S Number of this edition editionNMumber Integer 1
5 Date of update updatespplicationDate | Character 201850224 Date
Update number of this
il pE:l-:Iuc:t updateNumber Integer o U pdate number is assigned to each new dataset
M f Data Product
i) ﬁlﬂem& © ata Frocu Filename Character Camooeo. 'S File name. e.g.: CAereremee e d 5
.2} Crata file format Catatype Character IHO_HDFS 1ISCO HDFS
M f hi
10 EITI& ot gEographic nameRegion Character Pacific
region
Mame of geographic
11 nameSubregion Character Sewmour Narow s
=zub-region
hari tallxat Ref
12 Horizontal datum QorsonamatimEETEE character EPSG EPSG
Horizontal datum
13 horizontalDratumalue |Integer A3FG A3 (for VWESS4)
number
14 Westmost longitude weestBoundLongitude Float S0.133333 arc Degrees
15 Eastmost longitude eastBoundLongitude Float 50.133333 Arc Degrees
16 Southmos=st latitude =zouthBoundLatitude Float 125 .35 Arc Degrees
|
17 Morthmost latitude northBoundLatitude Float 12535 Arc Degrees
18 Valid Time of dateTimeOfFirstRecor | o oracter 20131229T000000Z Date-time
Earliest Values d
19 WValid Time of Latest|dateTimeOfLastRecor Character 201501 04TOHO0000Z Date_time
Walue d
20 Time interval timeRecordintersal Integer 300 Seconds
M ] T i
21 HmkEr ot time numberCfTimes Integer [10'5849
records
1: Historical ob=ervation
2: Reaktime cbservation
3: Astronomical prediction
=2 Twpe of current data typeOfCurrentCata Enumeration 3

4 A nahr=is
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23

Oata aorganization
imdex

Metadata tab

dataCodingFaormat

Ernumeration

le 10.3

1 Time series at one or more fined stations with
same startilng date—time, ending date—time=_, and
rumber of paoines

Z: Begularlu—gridded arrau=s
= Irregularlu—gridded arraus

=2

Fumber of station=
with time series dara

rnumberOfFSeations

Integer

Uzed onlu if dataCodilnmgFormar = 1ar 4

=25

Merthaodalaguw.
imstrument. or mods]

methodOrSource

Character

Harm_pr=d

Instrument or modes| tups

ped =7

‘Yertical reference

depthTupelnde=

Ernumeration

1. Laver averags
Z: Oeprth below sea surface
= Oepth below vertical datum

4: Height abowe barram

27T

Depth valus=

surfaceCurrentOepth

Floar

Lawer thickness. depth or height [ml

=25

werticalDatum

Ernumeration

=7

1: Mean low water sprimg=s

=2 Mean lower law water sprimg=
D Mean sealewel

G Lowest laow water

S Mean low water

E: Lowest low water sprimgs
T OApprodimate mean low water sprimg=s

S Indian sprimg low water

F: Low water springs=s
10 : Approzimate lowest astronomical tide

11: Mearlu lowest low water
12 : Mearn lower low water
15 : Low watker

14 Approsimate mean low water
15 Approsimate mean low er low water

15 : Mean high water

A7 : Mean high w arer sprimgs=s

15 - High w ater

13 : Approdimate mean sea lewel
=20 : High w ater spring=s

Z1: Mean higher high water

22 Equinoctial sprimg law water

2353 Lowes=st astronomical tide

P e T
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Metadata table 10.3

13 : Approzimate mean sea leweal
20 : High w ater spring=

21: Mean higher high water

22 Equinoctial spring law water
23 : Lowest astronomical tide

24 Lacal datum
25 Imnternational Grear Lakes Datum 1355

26 Mean water lewel

27 Lower low water large tide

25 : Higher high w ater large tide

23 : Mearly highe=t high water

30: Highest astronomical tide (HATI

=23 Longitude of grid origin] gridCriginLongitude Float Arc Oegrees [if dataCodingFormat= 21
30 Latitude of grid arigin gridJriginL atitude Float Arc Degrees [if dataCodingFormat= 2]
=1 Grid spacing. lang. E:I:ISpacanLDngltudl Float Arc Degrees [if dataCodingFormat= 2]
32 Grid spacing. lat. gridSpacingL atitudinal] Flaoat Arc Degrees [if dataCodingFormat= 2]
33 If‘::lr;ber of points, rumberPointsLang Integer iMax [if dataCodingF ormat= 2]
S5d Mumber of paints, lat. rumberPaointsLat Integer iMax [if dataCodingF ormat= 21
a5 Fir=t grid paint rum. . I'I'!IFIII'I'_lL,II'nGrIElF"DIFItLDFI Integer 1(if daraCodingF ormat= 21
lorg. gitudinal .__
a5 First grid point mum. . rnlljnrnurnGrlch"DlntLatlt Integer 1 I;H:.IlatalzndingFDrmaF =1
lat. wdinal
37 Maodes i irregular grid | numberJfMNaodes Integer Lzedif dataCodingF ormat=3
38 Larnd mask gridLandMask'Yalus Float -1.0or-33.93933
33 Speed uncertainty uncertaintyOfFSpesed Float kn. Megative value indicates unknown
g0 Oirection uncertainty urncertaintyOf0irection] Float Arc O=g. Megative valus indicates unknown
47 HD"ED”FEI pro=ition uncer-l:.-alnl::,lDFHchrlant Flaat m. Mlegative valus indicates unknown
urcerkaimky alPasition
Wertical position urncertaintyOFY ertic al . L
s o k = Flaat 1 . Megative valye indicates unknow n
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[ General [ Attributes | User Block |

Mumber of attributes = 34 Add Delete
Mame Yalue Type Array Size
Datatype IHO_HDFS String, length =8 Scalar
Filename aut1.hs String, length =7 Scalar
dataCodingFormat 1 G4-bit integer Scalar
dateOflssue 20160224 String, length =8 Scalar
dateTimeOfFirstRecord 20131228T0OB0000Z2 String, length = 16 Scalar
dateTimeOfLastRecord 20150104T0OB0000Z String, length = 16 Scalar
depthTypelndex 1 G4-bit integer Scalar
eastBoundLongitude -125.084 G4-bit floating-point Scalar
editionMumber 1 G4-bit integer Scalar
gridOriginLatitude -1.0 G4-bit floating-point Scalar
gridOriginLangitude -1.0 G4-bit floating-paint Scalar
gridSpacingLatitudinal -1.0 G4-bit floating-point Scalar
gridSpacingLongitudinal -1.0 G4-bit floating-point Scalar
horizontalDatumReference EPSG String, length = 4 Scalar
horizontalDatumialue 4326 G4-bit integer Scalar
methodOr3ource Harm_pred String, length =9 Scalar
nameRegion Pacific String, length =7 Scalar
namesubregion Volume & String, length =8 Scalar
nationalCriginatar A String, length = 2 Scalar
northBoundLatitude 51.058 G4-bit floating-point Scalar
numberOfStations 10 G4-bit integer Scalar
numberCfTimes 1068449 G4-bit integer Scalar
numberPointsLat -1 G4-pit integer Scalar
numberPointsLang -1 G4-bit integer Scalar
producingAgency DFO String, length =3 Scalar
productSpecification S-111_version_1.0.0 String, length =19 Scalar
southBoundLatitude 50.08 G4-bit floating-point Scalar
surfaceCurrentDepth 0.0 G4-bit floating-paint Scalar
timeRecordinterval 300 G4-bit integer Scalar
typeOfCurrentData 3 G4-bit integer Scalar
updateApplicationDate 20160224 String, length =8 Scalar
updateMumber 0 G4-bit integer Scalar
verticalDatum 27 G4-bit integer Scalar
'westBoundLonaitude =128 3122 Gd-hit floatina-point Scalar




Poperis b3 =

General | Attributes rUserElIUck |

westBoundLongitude

Mumber of attributes =43 | Add ‘ | Delete |
Mame Yalue Type Array Size
Datatype IHO_HDFS String, length = 8 Scalar
Filename outs.hs String, length =7 Scalar
dataCodingFormat 3 G4-bitinteger Scalar
dateOflssue 20160308 String, length = 8 Scalar
dateTimeOfFirstRecord Z20120211T1000002 String, length =16 Scalar
dateTimeOfLastRecord Z20120212T090000Z String, length =16 Scalar
depthTypelndex 1 G4-bitinteger Scalar
eastBoundLongitude -122.00048566666663 G4-bit floating-point Scalar
editionMumber 1 G4-hit integer Scalar
gridLandMaskvalue -1.0 G4-bit floating-point Scalar
gridOriginLatitude 0.0 G4-bit floating-point Scalar
gridQriginLongitude 0.0 G4-hit floating-point Scalar
grid3pacinglLatitudinal 00 G4-hit floating-point Scalar
gridSpacingLongitudinal 0.0 G4-bit floating-point Scalar
horizontalDatumReference EPSG String, length = 4 Scalar
harizontalDatumValue 4326 G4-hit integer Scalar
methodOr3ource FWCOM String, length =5 Scalar
minimumGridPointLatitudinal 0 G4-bitinteger Scalar
minimumGridPointLongitudinal 0 G4-bit integer Scalar
nameRegion Pacific String, length =7 Scalar
namesubregion Yancouver String, length =9 Scalar
nationalCriginator CA String, length = 2 Scalar
northBoundLatitude 49 695590333333335 G4-bit floating-point Scalar
numberQfMlodes T2963 G4-hit integer Scalar
numberQfstations 0 G4-bit integer Scalar
numperOfTimes 24 G4-bitinteger Scalar
numberPointsLat 0 G4-bitinteger Scalar
numberPaintsLong ] G4-hit integer Scalar
producingAgency DFO String, length = 3 Scalar
productSpecification 5-111_version_1.0.0 String, length =19 Scalar
southBoundLatitude 48 80277 266666667 G4-hit floating-point Scalar
surfaceCurrentDiepth 00 G4-hit floating-point Scalar
timeRecordinterval 3600 G4-bit integer Scalar
typeOfCurrentData 5 G4-bit integer Scalar
unceraintyOfDirection -1.0 G4-hit floating-point Scalar
unceraintyOfHarizontalPosition -1.0 G4-hit floating-point Scalar
uncertaintyOfSpeed -1.0 G4-bit floating-point Scalar
uncertaintyOfTime -1.0 G4-bit floating-point Scalar
unceraintyOfVerticalPosition -1.0 G4-hit floating-point Scalar
updateApplicationDate 20160308 String, length = 8 Scalar
updateMumber 0 G4-bitinteger Scalar
vericalDatum 27 G4-bit integer Scalar
-123 8533850000000 fd-hit floating-point Scalar
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Transformations needed

e Convert from meters per second to knots(output

always in knots) N
« Transform u, v in speed and direction Y,
« For model results, restructure needed between

Fvcom Netcdf output and S-111 data structure

w
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Caris encoding tools

2 step approach
- Hirst you create the container with metadata
= Second yOU add da.ta E] s111_add_irregular_grid py

Create File This script will generate the HDF5 S-111 file. Only the metadata provided from the [El s111_add_timeseries py

input metadata file in the correct format will be encoded. E) s111_create_file.py
Add Time Series This script will add data to an existing HDF5 S-111 file. Only data provided from

usage: s111_q an input datr—=——= st — —

Add Irregular Grid This script will add data to an existing HDF5 S-111 file. Only data provided
METADATA_R usage: s111]  from an input data file in the correct format will be encoded.

far example 5
TIME_SERI  ysage: s111_add _irreqular_grid.py [-h] -t IRREGULAR_GRID_FILE inOutFile

name of the
Single Statio|

example:C:\Pr
"Disample D

IRREGULAR_GRID _FILE: NetCDF {which flavour exactly?). See sample data. inOutFile: file path
and name of the existing HDF5 5-111 file created with s111_create _file py script, for example
"D\Sample_D| example: C| IrrequiarGridExample.h5

"Disample |
"D\Sample |

example: C\Program Files\Python35=python exe \Scripts\s111_add_irregular_grid py —t
"D\Sample_Datalirregular grid example'wh_high fvcom_da nc"
"D\Sample_Data\Created_Test\irregulargrid.h5"

Canada
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Results

* Time series
10 stations, one year, 5 minutes > 16
M

) CO m p FESSE Volume 6 - Discovery Passage & West Coast of Vancouver Island

Arran Rapids {current) (5600
Beazley Passage (current) (5200)
Gillard Passage (current) (5500)
Hole In The Wall {current) (5100)
Johnstone Str. Cen. {current) (6000)
Makwakto Rapids (current) (6700)
Quatsino Narmows {current) (92007
Scott Channel (current) (8500)
Seymour Namows (current) {5000)
Weynton Passage (current) (6500)

Canada
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Results

 Fvcom modelling output

 West coast model, 72963 points, 1
hour intervall for 24 hours > 28 M

« Compressed > 21 M

Canada
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Conclusion and Recommendations

 Tool is license free, anybody can request access for
encoding trials.

« Easily adaptable to new specifications versions.

« Can be adapted to other inputs or datatypes.

* Next step is to add regular grid encoding capacity.

« CHS’ experience demonstrated feasibility

* Ensure that Metadata will meet Marine Spatial Data
Infrastructure (MSDI) Standards

« Canada seeks TWCWG members to support the
concept and ask TWCWG to recommend HSSC to
adopt S-111 encoding process as a preliminary
Standard

Canada



