
Shetran HDF5 Outputs 

See Video at https://youtu.be/hP7AKefbZmk 

This document goes through the basics of looking at Shetran HDF5 output files. The HDF5 file (.h5 

file) is produced during a Shetran simulation (it is NOT produced if the Linux version is being used). 

HDF5 is self-describing file designed to store and organise large amount of data. There are several 

HDF viewers available but this document shows how HDFView can be used 

(https://www.hdfgroup.org/products/java/release/download.html). It is usually easiest to download 

the pre-built binary distributions. The rest of this document assumes that HDFView is downloaded 

 This document will be looking at the “output_slap-shegraph.h5 file”. First we need to create it.  

• Starting in the “sv4.4.5x64-release” folder.  

• In File Explorer go to “standard version\program”.  

• Double click on sv4.4.5x64.exe  

• select “rundata_slap.txt”  in the “standard version\examples\Slapton folder”.  

• A one month Slapton simulation will be carried out and the “output_slap-shegraph.h5” will 

be produced. 

 

Open “output_slap-shegraph.h5” 

In the “standard version\examples\Slapton folder” Double click on “output_slap-shegraph.h5” .  The 

figure below will be produced.  

 



 

 

Elevations (CATCHMENT_MAPS then SV4_elevation) 

To see the elevations double click on “CATCHMENT_MAPS”. Then right click on “SV4_elevation” and 

select “Open As”. Select “Image” and for the palette select “/CATCHMENT_MAPS/palette1” 

 



The figure below will be produced. You may need to zoom in (+) or out (-) a bit. 

 

Note: 

1) These are not the actual elevations. But the elevations scaled over the range from 0-255. To 

see the actual elevations you need to go to “CONSTANTS” and “surf_elev”. 

2) Each single Shetran grid square is shown over 20 HDF grid points so the channels (shown 

over 4 HDF grid points ) and the gaps between the grids (shown over 2 HDF grid points) can 

be seen. 

 

Shetran Numbering (CATCHMENT_SPREADSHEET then 

SV4_numbering) 

Once you start to use Shetran a bit it is really useful to understand the numbering. For example all 

the river channels in the ocd file use the Shetran numbering. The numbering can be seen by double 

clicking on “CATCHMENT_SPREADSHEET”  then right click on “SV4_numbering” and select “Open 

As”. Select “Image” and for the palette “Rainbow”. 



 

 

This figure will be produced 

 

 

Click on “Image” and click on the “Show Value” box 



 

Now hover the pointer over the catchment and the “Value” in the bottom left will be the Shetran 

element number. So in the example below the channel where the pointer is positioned is Shetran 

element number 23 (the value can be seen at the bottom left). In this Slapton catchment there are 

banks next to the river channel, which are also numbered.  

 

Notes: 

1) The Shetran numbering order is: Channels, then banks then grid squares. For each of these 

the numbering starts at the bottom left corner then increases along that row then goes up 

to the next row until the top right corner is reached.   

2) Each single Shetran grid square is shown over 20 HDF grid points for this dataset. 

 

Phreatic Depth (VARIABLES then ph_depth) 



The phreatic depth or water  table is output as a 3D array. Double click on “VARIABLES” then double 

click on “ph_depth”. Then right click on “value”. The image below will be seen 

 

 

The 3 dimensions are x, y and the time.  In the figure above dim 0 is the y values which goes from 0 

to 33 (there are 34 rows), dim 1 is the x values which goes from 0 to 21 (there are 22 columns), dim 

2 is the time which goes from 0 to 720 as there are values every hour for about a month.  

To view the spatial distribution select  “image” then “Rainbow”. For Depth leave it has “dim2” but 

for the start value select the end of the simulation, in this case“720”. This is so the colour scale is 

over a suitable range. Also unless the phreatic depth is defined at the start of a simulation (see the 

initial conditions document) the values at the first time are all zero.  

 



 

This gives the following picture, once it has been zoomed in (+). For the “VARIABLES” each Shetran 

grid corresponds to a single HDF grid point so it needs quite a lot of zooming in. Different time points 

can be selected by using the arrows.  

 

This data can also been seen as a spreadsheet and copied into another software package 

 

To view the time series of the phreatic surface at a point (or group of points) is a bit more confusing. 

It is not particularly obvious in HDFView. Right click on “value” as before but this time select 

“Spreadsheet”. Then change the order of dim0, dim1 and dim2. Height stays at “dim 0”, Width 



“dim2” and Depth “dim1”. Select 10 for the start of dim1. This means column 11 (because it starts 

on row 0) is selected 

 

 

This gives the following spreadsheet. There is no data for the first 6 rows because this is outside the 

catchment. The next rows have data for each hour from time 0 to time 720. To see a time series 

select a row (up to 10 can be selected at once). Then click on the “line plot” icon to the right of 

“Table”. Select “Row” then click on OK and you will get the figure below. So this is a time series for 

row 6 and column 10 (both starting from zero). The data is not very exciting as there is only a 

months but it can be seen the water table depth is increasing from 1.25m below ground to 1.65m 

below ground then it rains and the water table rises heading back towards 1.25m below ground.  

 

 



 

Note: 

1) Phreatic depths have units meters below ground. So the bigger the value the deeper the 

phreatic surface. A negative value means the phreatic surface is above ground and is the 

depth of surface water. So a value of -1 means there is 1m of surface water. 

 

For more details on viewing HDF output see the Shetran user guide 

(http://research.ncl.ac.uk/shetran/SHETRAN%20V4%20User%20Guide.pdf) 


