<>Time Series data files using Bureau of Meteorology Data.

Watercress runs by stepping through time increments input by time-series files which contain
sequential data typically daily in nature but may also be in hourly time steps. This article
describes where you can obtain this data and how to correctly format these files.

Historically, the primary data needed to run watercress was rainfall and evaporation which is
converted to volumetric outflows through a series of algorithms detailed by the user. In
addition, volumetric information can be input either as a substitute for the generation of such
data or to compare or calibrate the volumes generated by the model. The inclusion of power
into watercress-e now requires additional inputs of cloud cover and wind run to enable
modelling of potential power generation.

Time series data files require a header statement on the first line to identify the type of data it
contains. On earlier versions of watercress this header began with a “*” and, as the program
was only concerned with water balance, the inputs were limited to water volumetric data
such as rainfall, flow and evaporation. With the introduction of energy in new watercress, a
new header “#” has been created to allow the energy data to be included. Such inputs may
include the daily cloud cover and wind speed etc.

To ensure backward compatibility of the data files the “*” header has been retained but this
header should only be used for rainfall data and ideally old data files are best converted to
the new # format.

A # time series file consists of a header line #rain-cloud,daily,mm,fraction
followed by data as shown adjacent. 31,12,1989,0,1.00

, , : 1,1,1990,0,1.00
The time series data following the header may be 2,1,1990,0,0.90

daily or hourly but must follow the format of “day, 3,1,1990,0,0.90
month, year, column1, column2, column3”. Most 4,1,1990,0,0.79
common mistake is to place month in front of day.  °,1,1990,8.2,0.91
The day comes before month (otherwise an error 6,1,1990,0,0.69

: . 7,1,1990,0,0.66
will occur) and separate all with a comma. 8,1,1990,0,0.95

. . 9,1,1990,0,0.90
The columns contain the data, in the order and 51 TS P BT R

with the units, as defined by the header. An 11,1,1990,0.2,0.75
example of the timeseries file “Adelaide.rai” ships
with watercress. A typical # header looks like:

#rain-cloud-wind,daily,mm,fraction,kilometres
It includes the following parts, separated by commas:

e The # at the start signifies a new file type following.

e The text “rain-cloud-wind” may contain various elements and defines the data types
in the timeseries data following. In this example the header identifies that rainfall is
found in column 1, cloud cover in column 2 and wind data in column 3. The input
types are separated by the “- “dash.

e The next input “daily” identifies the timestep of the data. The model expects that the
data below will be sequential days of data with no days missing. For hourly data input
“hour” here

e The remaining inputs (comma separated) indicate the units of the data being input.
Note there must be as many units’ specifications input as the number of inputs
defined previously.



Some points to note:

e avoid spaces.

e Options for timestep are day, daily, hour, and hourly.

e Current inputs allowed (following the #) are rain, cloud, wind, evap, salinity and flow.
These, and the units shown below, must be spelled as shown here to be recognised.

e Recognised units for rainfall and evaporation are mm and inch.

e Recognised units for cloud cover are cloud, or fraction. Cloud cover is a number
between 0 and 1 indicating the fraction of maximum radiation reaching the panels in
the timestep.

e Recognised units for wind are kilometres or miles providing the wind run for the
timestep. It can also be input as an average velocity for the timestep as km/hr,
metres/sec, miles/hr or mph.

e Recognised units for salinity and salt inflow are mg/l, ppm, EC, grains, grains/gal,
tonnes, t/day, kg, kg/day.

e Recognised units for flow are kL (kl/timestep), kL/day, ML/day, ML, GL/day, GL and
cumecs.

The timeseries data provided below this header must then follow in the exact order as
defined by the header. Ensure there is no missing data, as this is a common cause of the
program failing to run. The program will identify where an expected date is not found in
sequence, but missing input values for a particular day may result in data being incorrectly
identified as another data input type.

Getting a data set from Australia’s Bureau of Meteorology

All the data required as input can be found in the Australian Bureau of Meteorology web site.
Your local Meteorology site should have similar data.

On the website, select the State you are interested in e :
Typeofdata Observation: atist
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Climate extremes Starting with rainfall select data
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Mane Adelaide Airport, SA, 34 94°S, 138 53°E
menu Adelaide Gate, NSW, 29.00°S, 142 55°E

Adelaide Gate, QLD, 29.00°S, 142 60°E

Type of data is daily (under observations)

023000 Adelaide (West Terrace / Ngayirdapira) SA (1.6km a

Now select the weather station either by name or station (053115 A (Keawic) EA (2 m avey)

023005 Adelaide (Glen Osmond) SA (5.0km away)

number 02309 Adelaide (Ciarence Gardens Bowling Club) SA 5.1k »

In the example select “Adelaide” in the enter a location | T||||m|||T| 111 ] o
and click on the Find button 1850 1900 1950 20

A list of local stations is displayed in the box below EEE

Click Adelaide, SA (the top of the list) and a series of oo [0 oo

available local stations appears in the box below

Click 023000 Adelaide West Terrace and a graph below shows the period of time record is
available. You will also note you have selected station number 023000 which is the number
of the West Terrace rainfall station. A map below also allows a different way to select data.

Click the Get Data button (with 023000) in the adjacent input box.



A spreadsheet of the current year of rainfall data appears.

Daily rainfall
Adelaide (West Terrace / Ngayirdapira)

About this page 1 year of data = All years of data = PDE
Observations of Daily rainfall are nominally made at 9 am local clock time and record the total for the previous 24 hours. Rainfall includes all forms
of precipitation that reach the ground, such as rain, drizzle, hail and snow. About rainfall data

Station: Adelaide (West Terrace / Ngayirdapira) Number: 23000 Opened: 1839 Now: Open Detail
etalls
Lat; 3493’9 Leon; 138587 F Elevation: 29 m

In the top right-hand corner of this page (in blue writing) you see an option all years of data.
Click this and a zip-file is uploaded to your computer.

This zip-file contains a csv file which will open as an excel spreadsheet. The 4 columns of
interest are year, month, day and rainfall. If you have Excel save this file (with your own
name) as a spreadsheet, else save it as a csv.

Now to get cloud cover return to the previous page on 1: Seleced: Dally solar exposure

the BOM website and select data about as solar S e *
exposure in the dropdown menu. © baiy O Monthy  Dally " Northly
Follow the same steps as for rainfall to get the solar 2 Selecta weather staion Inthe area of Interest
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Note.- rename(if you wish) and save this file as a csv ;’viﬁi

file (comma separated variable) as Watercress_e uses deiide Gate, GLD, 20 00°S, 142 60°E .
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the supplied conversion program. The solar exposure §§§§é§’E“:'hr:‘:;“j”dt‘ifmtf;:\”gﬁ°W’V)S*‘““”" -
data also has numerous days where data is missing, 023115 Adelad (Keswick) SA (2.5m away)

023005 Adelaide (Glen Osmond) SA (5.0km away) v

and the conversion program will handle this as well.

To get the data in the format
required by watercress run the

This Routine is used to convert a BOM solar exposure file to a cloud cover file program watt2shade. Here you
Name of solar exposure e e Place the csv file into the name of
the solar exposure file, and the
name you wish for the output. This
output file will be in the same
folder as the input csv file.

Solar Exposure to Cloud Cover — [m] X

Name of Cloud cover file ~ loudcover.csv Run Routine

Run the program and two files will be created. The “all” identified file contains both the sun
intensity as provided by the bureau, and the shade fraction. It is the shade fraction that is
required by watercress.

You now need to produce the input file as detailed above incorporating the shade fraction as
needed. A program such as Excel or Notepad++ are typically needed to the assemble the
data collected into the required order.

You can then save this file as either a txt or csv identifier but there is no problem using
something else like “.rai” to remind you that this is a timeseries input file. You will note the
file shipped was “adelaide.rai”. The rai identifier is a throwback to when watercress only was
concerned with water volumes.



