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How to access data from an OPeNDAP server starting with a web browser

1. Go to an OPeNDAP server, e.g. opendap.deltares.nl. A growing list of external OPeNDAP servers is here. OpenEarth has two implementations of
OPeNDAP operational running on exactly the same file server: THREDDS and HYRAX. Because they serve the exact same data, it does not

matter which one you choose, we choose THREDDS here, because that one seems to have a wider use. Additional implementations are pydap, G
rADS and Dapper
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This is the OpenDAP server of Deltares. We currently have 2 different implementations of OpenDAP running.
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2. scroll down the directories: we chose to sort by owner, and then by data name.
3. Once you hit netCDF files (*.nc), click on it


http://publicwiki.deltares.nl/display/OET/OpenEarth
http://publicwiki.deltares.nl/display/OET/OpenEarth
http://OpenEarth.nl
https://publicwiki.deltares.nl/display/OET/Data
https://publicwiki.deltares.nl/display/OET/OpenEarth+Product+Suite
https://publicwiki.deltares.nl/display/OET/OpenEarth+tutorials
https://publicwiki.deltares.nl/display/OET/Forum
https://publicwiki.deltares.nl/display/OET/Search+OpenEarth
http://www.linkedin.com/groups/OpenEarth-3746269
http://opendap.deltares.nl
https://publicwiki.deltares.nl/display/OET/OPenDAP+servers
http://www.unidata.ucar.edu/projects/THREDDS/
http://opendap.org/download/hyrax.html
http://pydap.org/server.html
http://www.iges.org/grads/
http://www.iges.org/grads/
http://www.dchart.org/

® after which you can choose for old-fashioned plain download (2. download), not recommened, as the netCDF files might web very big
(GBs):
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Catalog /thredds/catalog/opendap/tno/ncp/catalog.html

Dataset: ncp/dz50_juli2007.nc
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® or access meta-info through the OPeNDAP protocol (1. opendap). For some datasets we provide Google Earth overviews which takes
you directly via a deep-link to this meta-info page.
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Tested on Netscape 4.41 and Internet Explorer 5.00

Action: 5ol | Getinary | ShowHelp |

Data URL: |hﬂp flopendap.deltares.nithredds/dodsClopendaptno/nop/dzb0_juli2n0?.p

shelf part of North Sea”

Global Attributes: [title: "sediment grain size D50 in upper seabed of Dutch continental ﬂ
institution: "INQ Bouw en Ondergrond”

source: "7
history: "$HesdURL: https://repos.deltares.nl/repos/OpenEarthRawData
/trunk/tno/nep/scriprs/nepZne.m §° LI

Variables: T x: Array of 32 bit Integers [x = 0..1689]
b

long_neme: "x-coordinate in Cartesian system”
units: "m"

standard_neme: "projection x_coordinate”
actual range: 406000.0, 745800.0

lepsg: 23031.0

™ ¥: Array of 32 bit Integers [v =0..2511]
¥
long name: "y-coordinate in Cartesian system”
units: ™"

standard name: "projection y coordinate”
actual_range: S680000.0, 6182200.0
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4. This in the 'DataURL' box can copied into in OPeNDAP-enabled netCDF clients, e.g. Matlab:
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The 'DataURL' string can be used (copy, paste) to read the data directly from the web into various software packages, e.g.:

arcGIS
ncBrowse
Matlab
Python

R

Delft3D

Examples for these packages are given below:

Accessing netCDF/OPeNDAP data with arcGIS
Buy arcGis 10 (9.2+) and use one of these options:

1. use native arcGIS netCDF support (no curvilinear model grids!)
® http://webhelp.esri.com/arcgiSDEsktop/9.3/index.cfm?TopicName=Adding_netCDF_data_in_ArcGIS
® http://www.narccap.ucar.edu/data/gis-howto.html
® slides from ESRI at NASA HDF EOS workshop on improving arcGIS support for CF conventions http:/hdfeos.org/workshops/ws15
lagenda.php
® http://blogs.esri.com/esri/arcgis/2011/04/19/environmental-data-collector-extension-for-arcgis-10-0/
2. download the free Environmental Data Connector EDC extension made by ASA on request of NOAA.
3. MGET arcGis 10.1 addition: http://mgel.env.duke.edu/mget

Accessing netCDF/OPeNDAP data with ncBrowse

Download the free ncBrowse 1.6.3 from http://www.epic.noaa.gov/java/ncBrowse/. Note that the latest version is not the best to use. Use 1.6.3 if you only
have classic netCDF3 files, use 1.6.5 only if you have netCDF3-64 bit offset files (neededf for files > 4 GB), but be aware that OPeNDAP functionality as
explained in this tutorial malfunctions. For Windows 10, you might need to install the program with Compatibility mode set to Windows 7.

® Right-click on the setup file and click on ‘Properties’.
® Click on the ‘Compatibility’ tab and check the box ‘Run this program in compatibility mode for’ and select Windows 8/8.1 operating system or
Windows 7 from the drop down menu and proceed with the installation.

For feed-back, please join the mailinglist ncbrowse@noaa.gov. The developer is aware of the plotting bugs in 1.6.6.

version released netCDF3 netCDF3-64 bit offset netCDF4 OPeNDAP plotting
163 2006-aug-24 | @ [x] [ x) (V1) o
165 2012-un-15 | @ () [x) [ x) o
166 2013-apr-24 | @ () (/] [ %) 00
16.7 2013-may-20 @ (V] (V] 00 o
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1. select menu file > OPeNDAP

£ NetCDF File Browser o]
'Hie| Edit View Window Help

Hew Window ~Select Variahle for Display

Open File... Ctil-0

Weh... el

LAS...

Dapper...
| openpap.. |

Export Variable to cdl... ctr-E

Export Variable to UNH...

Hew Map...
Close
Exit |

andTaaste the url you just copied. The viewer will now download the meta-information from the OPeNDAP server. Even if when the underlying file
would be a hundreds of GB, this step is always very fast.

£ DPeNDAP Connection Dialog x|

Enter OPeNDAR URL

Data File URL: hredds/dodsCiopendapitijkewaterstaatvaklodingenivaklodingenkB11 5_4544.n|:|

Accept || Cancel

i _pPeNDAP Connection Dialog x|

Enter OPeMNDAP LIEL

Data File URL: [3seiconcentration_of_suspended_matter_in_sea_waterfid41 D-DELFZEITHVN.n::|

Accept || Cancel
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2. select (double-click) the variable you want to plot, e.g. z.
4. yaklodingenkB116_4544.nc {DPeNDAP) - NetCDF File Browser - |I:I|5|

File Edit View Window Help

~Select Variahle for Display
File: waklodinoenkB116_4544 nc (OFPerDAP) crs
Attributes: |3 lon
lat
Dimensions: |3
Variahles: |7
Hew Map...

& id410-DELFZBTHYN.nC (OPeNDAP) - NetCDF File Browser - Il:llﬂ

File Edit View Window Help

~Select Variahle for Display |
File: id410-DELFZETHYM.ne (OP ek DAR) station_id

station_name
Attributes: 26 lon

lat

7
Dimensions: 4 concentration_of_suspend
Vfariables: |7

Hew Map...

concentration of suspended matter in sea water |

3. Define the data subset to get. Set the x dimension as x-axis, and y the y-dimension as y-axis. Not until you press graph variable the viewer will
actually get the data. Even if when the underlying file would be a hundreds of GB, this step can be pretty fast provided the subset you chose is
not too big. Only when you make too big a selection, ncBrowse will ill-behave. This will happen for instance with the 100 + years of tidal elevation
dataset at station DelftZijl Buitenhaven. This selection step is the essential difference with the approach of downloading a netCDF file and then
using ncBrowse to view that local file from your harddisk. With OPeNDAP you do not have to download an entire file before you can view it,
because you can request only a specific slice, or a subset of a matrix.
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4. et voila (epxlore do the excellent zoom functionality of ncbrowse, especially the time-axis)
i Graphic Display from vaklodingenkB116_4544.nc - |EI|5|

File View

vaklodingenKB116_4544.nc

* (meter)

0000 402000 404000 406000 408000 410000 412000
y (meter)

-a0 -4 -30 -20 -10 ]
z [=', y=", time=1086.01-01 00:00:00 GNIT]
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4. Graphic Display from id410-DELFZBTHYMN.nc - |EI|5|
File View
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Accessing netCDF/OPeNDAP data with Matlab

Since Matlab R2012a native OPeNDAP support has been added to the Matlab netcdf package that exists since R2008b+. (For older Matlab releases, get s
nctools which is shiiped with OpenEarthTools) From OpenEarthTools run the following set-up function to add all relevant paths:

run('...\openearthtool s\ matl ab\ oet settings.ni)

1. Go to an OPeNDAP server (e.g. http://opendap.deltares.nl) and pick a netCDF file by copying the contents of the Data URL box.
2. Define the associated url you just copied.

url _grid = "http://opendap. del tares. nl/thredds/ dodsC/ opendap/rijkswat er st aat/vakl odi ngen
/ vakl odi ngenKB116_4544. nc'

url _time = "http://opendap. del tares.nl/thredds/ dodsC/ opendap/ rij kswat er st aat / wat er base
/concentration_of _suspended_matter_in_water/i d410- DELFZBTHVN. nc'

and select the variable you want to plot by looking at the file contents

ncdi sp(url _grid)
ncdi sp(url _time)

3. Define the data subset to get. Not until you issue the nc_varget you will actually get the data. Even if when the underlying file would be a
hundreds of GB, this step can be pretty fast provided the subset you chose is not too big. Only when you make too big a selection, Matlab will
take long. This will happen for instance with the 100 + years of tidal elevation dataset at station DelftZijl Buitenhaven. This selection step is the
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essential difference with the approach of downloading a netCDF file and then using Matlab to view that local file from your harddisk. With
OPeNDAP you do not have to download an entire file before you can view it, because you can request only a specific slice, or a subset of a
matrix.

G x ncread(url _grid,'x");

Gy ncread(url _grid,"y');

Gz = ncread(url _grid,"z',[1 1 1],[Inf Inf 1]); %get only one timestep (here: 1st), but all x and vy,
note: ncread is zero based. note: matlab has different dinension order than other netCDF tools: t is
| ast here

T. t = ncread_cf_time(url _time,"tine'); % adapt reference date of 1970 in netCDF to Matlab reference
date of 0000
T.eta = ncread(url _time, ' concentrati on_of _suspended_natter_in_water');

4. plot ...

pcol orcorcen(G x,Gy, G z")
axi s equal

axis tight

tickmap(' xy')

grid on

xl abel (' x")

yl abel ("y")
colorbarwithtitle('z")

figure
plot(T.t,T.eta)
datetick('x")
grid on



5. etvoila
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Download the code of this Matlab example (repos,OPeNDAP_access_with_Matlab_tutorial.m)

See also: Accessing netCDF/OPeNDAP data with python, Accessing netCDF/OPeNDAP data with R,
curvilinear model data subsetting with python

Accessing netCDF/OPeNDAP data with Python

Get PythonXY, add the netCDF4 package (PythonXY installer). Not all netCDF4 packages have been compiled with opendap yet. Therefore, manually
also install the pydap package with easy _install.

python # start python in DOS shell to install easy_install
>>> from ez_setup inport use_setuptools
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>>> use_set upt ool s()

>>> exit() # now easy_install works outside python

easy_install Paste # sonetines Paste is problematic, so let's install itmanually
easy_install Pydap

OpenEarthTools provides a module opendap. py that makes pydap quack like netCDF4 (repos, manual download) so you can talk directly to opendap
data via the web. Now execute the following Python lines, or download the full example code (repos,manual download):

#! /usr/bin/env python

# Read data from an opendap server

i mport net CDF4, pydap, urllib

i nport pyl ab, matplotlib

i mport nunpy as np

from opendap inport opendap # OpenEarthTool s nodul e, see above that makes pypdap quack |ike net CDF4

1. Go to an OPeNDAP server (e.g. http://opendap.deltares.nl) and pick a netCDF file by copying the contents of the Data URL box.
2. Define the associated url you just copied.

url _grid = r'http://opendap. del tares.nl/thredds/ dodsC/ opendap/rijkswat er st aat/vakl odi ngen
/ vakl odi ngenKB116_4544. nc'

url _time = r' http://opendap. del tares. nl/thredds/ dodsC/ opendap/rijkswat er st aat/wat er base
/concentration_of _suspended_matter_in_water/i d410- DELFZBTHVN. nc'

3. Extract the data.

# Get grid data

grid = opendap(url _grid)

G x = grid.variables['x"]

Gy = grid.variables['y']

Gz = grid.variables["'z"]

G = {} # dictionary ~ Matlab struct

qd'x'] = Gx[:].squeeze()

d'y'] = Gyl[:].squeeze()

g'z'] = Gz[1,:,:].squeeze() # downl oad only one tenporal slice

# represent fillValue fromdata as Masked Array

# the next release of netcdf4 will return a masked array by default, handling NaNs
# correctly too (http://code. googl e. conl p/ net cdf 4- pyt hon/ i ssues/ det ai | ?i d=168)
d'z'] = np.ma.masked_invalid(d'z'])

# Get time series data

tine = opendap(url _tine)

T t = tine.variables['tine']

Tz = tinme.variabl es[' concentration_of _suspended_nmatter_in_water']
T = {} # dictionary ~ Matlab struct

T t'] net CDF4. nunRdate(T_t[:], units=T_t.units)
T['z'] = T_z[:].squeeze()

4. plot ...

# plot grid data

mat pl otlib. pyplot.pcolormesh(g'x'],d'y'],d"'z'])
pyl ab. xl abel ("x [m")

pyl ab.ylabel ("y [ni")

mat pl ot i b. pypl ot. col orbar ()

mat pl otlib. pypl ot.axis('tight")

mat pl ot i b. pypl ot . axi s(' equal ')
matplotlib.pyplot.title(url_grid)

pyl ab. savefi g(' vakl odi ngenkB116_4544")
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# plot time series data

pyl ab. cl f()

matplotlib. pyplot.plot_date(T['t"'], T['z'], fmt="b-', xdate=True, ydate=Fal se)
pyl ab. yl abel (' SPM [ kg/ nB]")

matplotlib. pyplot.title(url_tine)

pyl ab. savefi g(' DELFZBTHVN )
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Download the code of this python example (repos,manual download) + opendap.py pydap2netCDF4 module (repos, manual download).
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See also: OPeNDAP subsetting with python,Accessing netCDF/OPeNDAP unstructured grids with python, Accessing netCDF/OPeNDAP data with R, Ac
cessing netCDF/OPeNDAP data with Matlab, curvilinear model data subsetting with python

Accessing netCDF/OPeNDAP data with R

Get R, which includes several netCDF4 packages.

requi re(ncdf)

1. Go to an OPeNDAP server (e.g. http://opendap.deltares.nl) and pick a netCDF file by copying the contents of the Data URL box. Because the
netcdf packages for windows are not yet opendap-enabled, download them.
2. Define the associated url you just copied.

url _grid <-
"http://opendap.deltares.nl/thredds/fil eServer/opendap/rijkswat erstaat/vakl odi ngen/ vakl odi ngenKB116_4544.
nc" # note: netcdf4 does not work on wi ndows R

url _tinme <-
"http://opendap.deltares.nl/thredds/fil eServer/opendap/rijkswat erstaat/wat erbase
/concentration_of _suspended_matter_i n_sea_wat er/id410- DELFZBTHVN. nc"

downl oad. file(url _grid, "vaklodi ngenKB116_4544.nc", nethod = "auto",
qui et = FALSE, npde="wb", cacheOK = TRUE)

downl oad. file(url _tinme, "id410-DELFZBTHVN. nc", nethod = "auto",
qui et = FALSE, npde="wb", cacheOK = TRUE)

A complete linux image with the R netcdf package compiled with OPeNDAP is available upon request from ""adaguc "at" knmi.nl"".
3. Extract the data.

grid.nc <- open. ncdf ("vakl odi ngenkKB116_4544. nc")

# l ook what's in there...
grid.nc

# Get grid data
G x <- get.var.ncdf(grid.nc,'x")
Gy <- get.var.ncdf(grid.nc,'y")

# get only first tinmestep
Gz <- get.var.ncdf(grid.nc,'z")[,,1]

# to get a black background, and set the scale of depth values to start fromDO.
Gz[Gz ==-9999] <- O

# i mage. pl ot needs sorted x- and y-val ues;

# as y-values are descending, the order is reversed here...
Gy <- rev(Gy)

Gz <- Gz[,length(Gy):1]

tine.nc <- open.ncdf ("id410- DELFZBTHVN. nc")
# look what's in there...
tine.nc

T.t <- get.var.ncdf(tine.nc,'tine')
T.eta <-
get.var.ncdf (tine.nc,' concentration_of _suspended_matter_in_sea_water')

4. plot ...

# R-package fields provides nice image facilities and col or schenes
par (mfrow = c(1,2))
library(fields)
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https://publicwiki.deltares.nl/display/OET/OPeNDAP+access+with+Matlab
https://publicwiki.deltares.nl/display/OET/OPeNDAP+access+with+Matlab
http://gis.stackexchange.com/questions/71630/subsetting-a-curvilinear-netcdf-file-roms-model-output-using-a-lon-lat-boundin
http://www.r-project.org/
http://opendap.deltares.nl

image.plot (G x,Gy,as.mtrix(G z),
col = c(timcolors(),"black"),
xlab = "x [m", ylab ="y [m")

plot(as.Date(T.t, origin="1970-01-01"), T.eta, type = "I", ylab = "spm
[mo/11")
5. etvoila
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Download the code of this R example (repos,manual download), which was provided by Karline Soetaert and Tom van Engeland.
See also: Accessing netCDF/OPeNDAP data with python, Accessing netCDF/OPeNDAP data with Matlab, PostgreSQL access with R, OPeNDAP
subsetting with R

Accessing netCDF/OPeNDAP data with Delft3D-Quickplot.

Get Delft3D (code is available as open source since jan 1st 2011). (Download Delft3D-Quickplot-OPeNDAP manual.)

1. select menu file > url and paste the url you just copied. Delft3D-Quikcplot will now download the meta-information from the OPeNDAP server.
Even if when the underlying file would be a hundreds of GB, this step is always very fast.

-) Delft3D-QUICKPLOT =10 x|

File Macro ‘Window Help
Cpen File. ..

Cpen URL. ..
Diff Files. ..
File Info
Zlose File
ose &l Files

Cpen Figure, ..

Preferences...
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https://publicwiki.deltares.nl/download/attachments/42401852/OpenEarth123_vaklodingenQP1.png?version=1&modificationDate=1277972149000&api=v2

-} Select URL to open ... o ] JE5H |
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J Select URL to open ... o ] |
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Open | Cancel |

2. Select the variable you want to plot by looking at the file contents
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3. Define the data subset to get.
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4. et voila
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