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nganjulgam: /usgs/data0/bbleh/spring20125
nganjulgam: /usgs/data0/bbleh/spring2012$
nganjulgam: /usgs/datal0/bbleh/spring2012$
nganjulgam: /usgs/data0/bbleh/spring2012$
nganjulgam: /usgs/data0/bbleh/spring20125 1s

his bbleh 0001.nc
his bbleh 0002.nc
his bbleh 0003.nc
his bbleh 0004.nc
his bbleh 0005.nc
his bbleh 0006.nc
his bbleh 0007.nc
his bbleh 0008.nc
his bbleh 0009.nc
his bbleh 0010.nc
his bbleh 0011l.nc
his bbleh 0012.nc
his bbleh 0013.nc
his bbleh 0014.nc
his bbleh 0015.nc
his bbleh 0016.nc
his bbleh 0017.nc
his bbleh 0018.nc

his bbleh 0019.nc
his bbleh 0020.nc
his bbleh 0021.nc
his bbleh 0022.nc
his bbleh 0023.nc
his bbleh 0024.nc
his bbleh 0025.nc
his bbleh 0026.nc
his bbleh 0027.nc
his bbleh 0028.nc
his bbleh 0029.nc
his bbleh 0030.nc
his bbleh 0031.nc
his bbleh 0032.nc
his bbleh 0033.nc
his bbleh 0034.nc
his bbleh 0035.nc
his bbleh 0036.nc

his bbleh 0037.nc
his bbleh 0038.nc
his bbleh 0039.nc
his bbleh 0040.nc
his bbleh 0041.nc
his bbleh 0042.nc
his bbleh 0043.nc
his bbleh 0044.nc
his bbleh 0045.nc
his bbleh 0046.nc
his bbleh 0047.nc
his bbleh 0048.nc
his bbleh 0049.nc
his bbleh 0050.nc
his bbleh 0051.nc
his bbleh 0052.nc
his bbleh 0053.nc
his bbleh 0054.nc

nganju@gaE:fusgsfdatad?ﬁbleﬁ?springE012$ ?

his bbleh 0055.nc
his bbleh 0056.nc
his bbleh 0057.nc
his bbleh 0058.nc
his bbleh 0059.nc
his bbleh 0060.nc
his bbleh 0061.nc
his bbleh 0062.nc
his bbleh 0063.nc
his bbleh 0064.nc
his bbleh 0065.nc
his bbleh 0066.nc
his bbleh 0067.nc
his bbleh 0068.nc
his bbleh 006S.nc
his bbleh 0070.nc




nganjulgam: /usgs/data0/bbleh/spring20125
nganjulgam: /usgs/data0/bbleh/spring2012$
nganjulgam: /usgs/datal0/bbleh/spring2012$
nganju@gam /usgs/data0/bbleh/spring2012$

his bbleh 0002.nc
his bbleh 0003.nc
his bbleh 0004.nc
his bbleh 0005.nc
his bbleh 0006.nc
his bbleh 0007.nc
his bbleh 0008.nc
his bbleh 0009.nc
his bbleh 0010.nc
his bbleh 001l1l.nc
his bbleh 0012.nc
his bbleh 0013.nc
his bbleh 0014.nc
his bbleh 0015.nc
his bbleh 0016.nc
hls bbleh 0017 .nc

his bbleh 0018.nc
his bbleh 0019.nc
his bbleh 0020.nc
his bbleh 0021.nc
his bbleh 0022.nc
his bbleh 0023.nc
his bbleh 0024.nc
his bbleh 0025.nc
his bbleh 0026.nc
his bbleh 0027.nc
his bbleh 0028.nc
his bbleh 0029.nc
his bbleh 0030.nc
his bbleh 0031.nc
his bbleh 0032.nc
his bbleh 0033.nc
his bbleh 0034.nc
his bbleh 0035.nc

datalO/bbleh/spring2012$ 1s

his bbleh 0036.nc
his bbleh 0037.nc
his bbleh 0038.nc
his bbleh 0039.nc
his bbleh 0040.nc
his bbleh 0041.nc
his bbleh 0042.nc
his bbleh 0043.nc
his bbleh 0044 .nc
his bbleh 0045.nc
his bbleh 0046.nc
his bbleh 0047.nc
his bbleh 0048.nc
his bbleh 0049.nc
his bbleh 0050.nc
his bbleh 0051.nc
his bbleh 0052.nc
hls bbleh 0053 .nc

nganju@gam fusgsfdataﬁfbblehf5pr1ng2012$

his bbleh 0054.nc
his bbleh 0055.nc
his bbleh 0056.nc
his bbleh 0057.nc
his bbleh 0058.nc
his bbleh 0059.nc
his bbleh 0060.nc
his bbleh 0061l.nc
his bbleh 0062.nc
his bbleh 0063.nc
his bbleh 0064.nc
his bbleh 0065.nc
his bbleh 0066.nc
his bbleh 0067.nc
his bbleh 0068.nc
his bbleh 0069.nc
his bbleh 0070.nc




<attribute name="title" type="string"
value="COAWST Hindcast:Barnegat Bay:ADCIRC tides,Real rivers,Plume,lLowpass Espresso bdry,NAM
<attribute name="summary" type="String"

value="Barnegat Bay run driven by ADCIRC tides on the boundaries, realistic river forcing wif

<attribute name="project" type="String" value="CMG Portal"/>
<attribute name="Conventions" value="CF-1.4, SGRID-0.1"/>

<variable name="zeta">

<attribute name="standard name" type="String" value="water surface height above reference datum"/>
<attribute name="grid" wvalue="grid"/>

<attribute name="location" wvalue="face"/>

</wvariable>

<variable name="grid" type="int">

<attribute name="cf role" wvalue="grid topology"/>

<attribute name= "topology dimension" type="int" wvalue="2"/>

<attribute name="node dimensions" value="xi psi eta psi"/>

<attribute name="face dimensions"

value="xi rho: xi psi (padding: both) eta rho: eta psi (padding: both)"/>

<attribute name="edgel dimensions"™ value="xi u: xi psi eta u: eta psi (padding: both)"/>
<attribute name="edgeZ dimensions" wvalue="xi v: 21 psi (padding: both) eta v: eta psi"/>
<attribute name="node coordinates"™ wvalue="lon psi lat psi"/>

<attribute name="face coordinates™ wvalue="lon rho lat rho"/>

<attribute name="edgel coordinates" wvalue="lon u lat u"/>

<attribute name="edgeZ coordinates" walue="lon v lat v"/>

<attribute name="vertical dimensions" value="s rho: s w (padding: none)"/>

</variable>

<!--aggregation specification (here aggregate files like "his bbleh 0001l.nc, his bbleh 000Z.nc, ..."

-——>

<aggregation dimlame="ocean time" type="joinExisting">
<scan location="." regExp=".*his bb.* [0-9]{4}\.ncs"/>
</aggregation>

</netcdfﬂ 4
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ExXploiting 100S:

A Distributed, Standards-Based Framework and

Seftware Stack for Searching, ACCessIing,
Analyzing and Visualizing Vet-Ocean Data

Rich Signell (USGS-CVG)
Filipe Fernmandes (SECOORA)
Kyle Wilcex (Axiom| Data Science)
Andrew Yan (USGS-CIDA)

E{]ATAGOV DATA TOPICS - IMPACT APPLICATIONS DEVELOPERS CONTACT

DATA CATALOG A /Datasets [ReIEERFEOH

A / Map Viewer

" Map data COB¥E M by OpenStrasthizp Tiles by MapQuest

®A &\ (O _ : : :
L 6/ 6/ Regional IOOS DMAC Meeting: Silver Spring, 5/28/2015



@hjectives

o Sel up a standards-hased framework for easy.
and efficient access to Insitu and ecean moedel
data

o Provide a high-level search and browse web
Interface for program datasets; for SCIERLISLS,
endiusers; and program managers

o Contribute te a growing standardized data
Sealch, aCCEeSS and use mfrastructure that
supperis all geescience

/"2 &\ (O
L “/ 6/



Whynot justiuse ERDDDAPR?

e WO reasons:
o 1. Unstructured grid moedels
o 2. Curvilinear grid moedels

Basin: Galveston Bay (2002)v
ERSITY OF ; o . '. T
TRE DAME ' : 1minavg KTS(MPH)
2 4 [ I

omputational Hydraulics Laboratory

St Tide ft
Abv Grid Cell
15

W
12




UGRID Conventions on GitHub

€ - C f |8 GitHub, Inc [US]| https://github.com/ugrid-conventions asy M % @
i Apps M Gmail - Inbox (... % Bank of Americ... (=) Enphase Energy... Calendar P41 Gmail B WHSC Intranet Rich Signell's W... u™ Delicious.com-... [ Wind Map » [ Other boo

command (3  Explore Gist Blog Help Mrsignell-usgs B v p

# Edit ugrid-conventions's Profile

Repositories &7 Members

Search All Public Private Sources Forks Mirrors

ugrid-conventions *a P

Unstructured Grid Metadata Conventions for Scientific Datasets
nFaces and nEdges respectively, and may have in turn a bounds attribute that specifies the boundine

coordinates of the face or edge (thereby duplicating the data in the node_coordinates variables).

UGRID

ugrid-conventions

Joined on Sep 25, 2013

1 0 1 Example:

public repo  private repos  member

dimensions:
nMesh2_node = 4 ; // nNodes
nMesh2 _edge = 5 ; // nEdges
nMesh2_ face = 2 ; // nFaces
©2013 GitHub, Inc. Terms Privacy S
Two = 2 ;

¥
Three = 3 ;

variables:

// Mesh topology

integer Mesh2 ;

Mesh2:cf _role = "mesh_topology” ;

Mesh2:long_name = "Topology data of 2D unstructured mesh" ;
Mesh2:topology dimension = 2



SGRIDIConventions: github/sgrid

vigrid = "grid" ; // SGRID attribute
v:location = "edge2” ; // SGRID attribute

float zeta(ocean_time, eta_rho, xi_rho) ;
zeta:long_name = “free-surface” ;
zeta:units = "meter” ;
zeta:time = "ocean_time" ;
zeta:coordinates = "lat_rho lon_rho" ;
zeta:grid = "grid™ ; // SGRID attribute
zeta:location = "face” ; // SGRID attribute

// SGRID variable

int grid ;
grid:cf_role = grid_topology
grid:topology_dimension = 2 ;
grid:node_dimensions = "xi_psi eta_psi” ;
grid:face_dimensions = "xi_rho: xi_psi (padding: both) eta_rho: eta_psi (padding: both)" ;
grid:edgel dimensions “xi_u: xi_psi eta_u: eta_psi (padding: both)" ;
grid:edge?_dimensions “xi_wv: xi_psi (padding: both) eta_v: eta_psi” ;
grid:node_coordinates "lon_psi lat_psi” ;
grid:face_coordinates "lon_rho lat_rho" ;
grid:edgel_coordinates = "lon_u lat_u” ;
grid:edge?_coordinates = "lon_wv lat_wv" ;
grid:vertical_dimensions = "s_rho: s_w (padding: none)" ;

// global attributes:

:Conventions = "CF-1.8" ;

rtitle = "ROMS/TOMS 2.2 - Adria@2 Uber Run" ;
}

<

WRF (ARW version)

The WRF-ARW also uses a C-grid. In this case the resulting data is described as a 3D grid topology. It could also be interpreted as a 2D layered model just like Delft3D and ROMS (or those
models could also result in 3D grid topologies). A layered approach is more consistent with the UGRID approach that distinguishes between the unstructured mesh in the horizontal and the
structured (layered) grid in the vertical, but the 3D grid offers a more symmetric treatment of the staggered U, V and W components.

It might be interesting to verify the result for WRF-NIMM since that model uses an E-grid, but | couldn't find an example file.

netcdf wrfout_v2_Lambert {
dimensions:
Time = UNLIMITED ; // (13 currently)




I©OS| ViodellDatal Interoperability/Design

THREDDS Data Server
Nonstandard

Model Output NetCDF-Java
Data Files S ardimen Library Clients

CF-1.6, UGRID-0.9 _ or Broker
slirtual Datasets ) Web Services Matlab

NetCDF

ROMS

OPeNDAP+CF

DV

NCOM -Java
Panoply
cora el I Tl e
SOS -Python ArcGIS
SELFE Grid
Ugrid WMS ERDDAP ekl
ADCIRC TimeSeries
Profile NetCDF Subset
VCOM Trajectory <0
TimeSeriesProfile I
pycsw-CKAN
Geoportal Server
zzzirvge:uzzta Nonstandard Catalog "
. gauge - Services
ADCP. glider) Data Files
GI-CAT
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Interoperable Model Ccomparisen in Matiab
(Using NCIGOINOX)

Figure 2
File Edit WView Insert Tools Deskiop Window Help

NEEdS| FAVODEL- 208D

REP14:Model:50CIE:WMOP:Reqgular Grid:sea_water_galinity:15-Jun-2014 18:00:00

a6.5

REP14:Model:MNRL long-range forecastsea_water_salinity:15-Jun-2014 18:00:00

=

File Edit WView Insert Tools Deskiop Window Help

EEEEEREYE Y EIEY:

REP14:Model:MF S:sea_water_salinity:15-Jun-2014 15:00:00

b B.5 7 75 i .5

NEEAS NNV EL 3 NE | 0D

REP14:Model:Mercatorsea_water_salinity:15-Jun-2014 18:00:00




COMpPare. Secoola moedell Sections.m

B Figure 1
File Edit View Insert Tools Desktop Window Help
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NECOES Access InNTATCGIS

(Usingithe daparc python toelhoX

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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NetCDhE Point Subset Service

= = O # https://wakariio/sharing/bundle/rsignell/NCSS_pandas_demo @ 57
P} Gmail - Inbox (... = Bank of Americ.. [E] Enphase Energy... Calendar g WHSC Intranet Rich Signell's W... & Emoji cheatshe... [ I00S Catalog R... g* Delicious.com -... [ Wind Map » [ Othe
1 @
& Wakari NCSS_pandas_demo

View Other Bundles by rsignell Download Entire Bundle Download This Notebook Run/Edit this Notebook

In [1]: import pandas as pd

In [2]: #GFS @.5degree Global
url="'http://thredds.ucar.edu/thredds/ncss/grib/NCEP/GFS/Global_@p5deg/Best?var=Temperature_height_above_ground&latitud
e=41.58longitude=-71.5&time_start=2015-05-13T00%3A00%3A00Z&time_end=2015-06-12T86%3A00%3A0BZ&vertCoord=&accept=csv'

In [3]: df = pd.read_csv(url,index_col=0,parse_dates=True,usecols=[0,4])

In [4]: df.plot();

e — ‘Iiempe:ratur'e_heig';ht_all)ove_'grounld[unirt="K"i
295 |- |

290 L : 1
285 q 1
280 — : ' '

5 B 5 b 2E P
R T N N e PN e @ c,':S" %19"’ A
\p‘! @a\l \3@"‘ Np‘i \g\a‘i ‘y@‘i p“ 'p“
date



Iris test 2 Last saved: Mar 28 10:17 AM

IPLyl: Notebook

File Edit View Insert Cell Kernel Help

B x ® B/ |t L | ¥ + | » = [Code [=] CellToolbar: [None  [¥]

In [12]: # DAP URL: 30 y=ar East Coast wave hindcast (Fave Watch 3 driven by CFSR Winds)
cubes = iris.load('http://geoport.whoi.edu/thredds/dodsC/fmrec/NCEP/ww3/cfsr/dm/best");

print cubes

0: Significant height of combined wind waves and swell @ Ground or water surface / m (time: 80584; latitude: 481; longitude: 58&)
u-component of wind @ Ground or water surface / m/s (time: 590096; latitude: 481; longitude: 588}

v-component of wind @ Ground or water surface / m/= (time: 90096; latitude: 481; longitude: 586)

Primary wave direction (degree true) 2 Ground or water surface / unknown (time: 90584; latitude: 481; longitude: 588)

Primary wave mean period @ Ground or water surface / = (time: 90584; latitude: 481; longitude: 588)

e L B

In [14]: hsig=cubes[0]

In [15]:  =lice~hsig.extract(iris.Constraint (time=twal (hsig, "'1989-03-07 21:00"),
longitude=lambda cell: -71.5 <« cell < -65.0,
latitude=lambda cell: 39.5 < cell < 46.0)) fi | [ scitools.org.uk/iris/

Inbox (... % Bank of Americ... [=] Enphase Energy... M Gmail F Calendar

&
sglris

Home | Download | Documentation | Community | Governance | Code | Scitools

In [16]: # make the plot
figure (figsize=(10,10})
gqplt.contourf (slice,100);

Significant height of combined wind waves and swell @ ground or wat

A Python library for Meteorology and
Climatology

The Iris library implements a data model to create a data abstraction layer which isolates
. analysis and visualisation code from data format specifics. The data model we have
chosen is the CF Data Model. The implementation of this model we have called an Iris
Cube.

P

d
B 3

Iris currently supports read/write access to a range of data formats, including (CF-
JnetCDF, GRIB, and PP; fundamental data manipulation operations, such as arithmetic,
interpolation, and statistics; and a range of integrated plotting options.

Iris is published under an LGPLv3 licence.

LGP\

© British Crown Copyright 2012, Met Office




Automated model companson

TIPI[yl: Notebook 100s_inundation Last checkpoint: Mar 15 16.08 (autosaved)

File Edit View Insert Cell Kernel Help

© x g B 4 4 P EH C Code E|CeIIToolbar' None E| A

In [45]: for df in obs_df:
df .plot (figsize=(14,6&),title=df name Z:|
ylabel ('m")

Sandy Hook, NJ

Observed Data
ROMS ESPRESSO Real T ||
NECOFS GOM3 (FVCOM)
- NYOFS - New York and
COAWST Forecast Syst
ESTOFS Storm Surge M

M\

\&
0
R

e

ww Observed Data
— ROMS ESPRESSO RealT
— NECOFS GOM3 (FVCOM)




Provider:

ATEIME [

e, D ©

HWELOFERS  COMTACT

Application/User:

1.

indicating whether data should be picked up by

a specific portal

Run python script to generate NcML file that
aggregates and makes dataset CF compliant and
UGRID/SGRID compliant if appropriate

Automated process:

1.

Specified thredds servers are crawled on a
schedule by a python script, which extracts 1ISO
metadata

creates a WMS service by registering the dataset
with sci-wms

Injecting the WMS endpoint into the 150
metadata

Datasets with matching “project” tags are picked
up by the portal

CSW query to discover datasets matching
keywords and geospatial/temporal extents
Extract WMS and OPeNDAP service endpoints
from the dataset metadata records

Create browse graphics via WMS map requests
Extract data via OPeNDAP data requests

Utilize CF/UGRID/SGRID conventions for

ineroperability




Gettingyourymoedeliresults;connected

e Fndisomeone with a THREDDS Data Server: ofr

o [Drop your files in a directory, and add an NCIVILL file that
starts with “00_ dir? (e.g. “00_dir. roms.ncmi?)to
aggregate, standardize and describe the dataset:

o [fyou wantyoeur data te end up;in the portal, add

“CNG_Portal” te the “project’ attribute:
<attribute name=*“project’value="“CMG_Portal”/>

o [fiyou wantyoeur datasets 1o be discoverable, submit a
PR on list of thredds catalogs being scanned on github

e FEullhpstructions on the

1®A # @
L 6/ 6/


http://www.unidata.ucar.edu/software/thredds/current/tds/tutorial
http://www.unidata.ucar.edu/software/thredds/current/tds/tutorial
https://github.com/ESIPFed/cf-dataset-curator/blob/master/datasets/mvco_roms/00_dir_roms.ncml
https://github.com/ESIPFed/cf-dataset-curator/blob/master/datasets/mvco_roms/00_dir_roms.ncml
https://github.com/USGS-CMG/usgs-cmg-portal/wiki

Afew preblems... Packaging

IPYIheR NETELREEKS are a great way, to
decument model skilllfassessment Workflows

(Eilipe will talksabeut this)

o BUL pythoen environment uses a lot of thicky.
packages. How ter make this easy for felks?.

o Conda andibinstar te the rescue! (Eilipe will
talkcaboeut this)




Attewipreblems... WMS

o ICWNS works: great for €k compliant data
o Unstructured grids are net Gk compliant.
o Staggered grids; are noti €k compliant.

o NCWMS doeesn‘t work for upstructured grid
data (EVeCOM, ARCIRE, SELEE), andideesn’t
Work for staggeredigrid velecities in moedels
ke ROMS, WRIE and! belit3>

o SCIFWMS to the rescue, using UGRID
conventiens for unstructured grid (pyugrid),
and SGRID conventions for staggeredigrid
(pysgrid). (Kyle will' talkeabeut this)

1®A # @
L 6/ 6/



Key Infrastiucture Components

o Common data moedels for. “feature types’ (structured, staggered
and unstructured grids, time series, profiles, swaths) (Unidata
CDM; UGRID; SGRID)

o Standard web data services fordelivering these common data
model“feature types’ (ORPeNDAR/CHUGRID/SGRID, WMS, S@S,
WES, ERDDAP/tabledap, ERDDDAR/griddap)

s Standard cataleg|services for the metadata (0GE ES\W,
@pensSearch)

o Jj00ls for easy delivery ofidata in standard services
s J00]S for easy search, access and use ofidatain standard

services (in allimajor. environments: Python, ArcGlS, R, Matial,
JavaScripr)

1®A # &
L 6/' 6/



Intrastructure Benefits

o \What are the benefits?

— [Less time wWasted messing with data,
MOYeE tiMme SPENt GNISCIENCE

— More skill assessment ofimoedels

— More usage andmore ap
useage offmoedel results

— [Faster feedback tormoede
Improeved moedels

propriate

ens ==

— Better; science, better models =>better,

world

M M @
%)Y
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