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Abstract

This paper presents the revised and updated weather and climate files for over 200 Australian
locations for the three decades 1990-2019 and reports on the method and results of a project to
synthesise hourly precipitation (mostly rainfall) events.

The availability of sub-daily rainfall event data is important for a wide range of engineering and
modelling work in the built environment sector. While daily precipitation data are usually available,
unfortunately, long series of recorded rainfall with hourly temporal resolution do not exist for all
locations. The impetus for this work is to produce the input files for an anticipated version of
NatHERS software used for modelling the energy performance of building®. This will allow accurate
prediction of condensation issues for enhanced building healthiness and durability. In their study
‘Local Climate Models for Hygrothermal Building Component Simulations’, Tanaka and Zirkelbach
(2016) note that “concerning the hygrothermal performance evaluation of building components, the
local climate influence can be crucial”. Accordingly, updated energy modelling input files
incorporating precipitation data will also allow demonstration of full compliance with the new
National Construction Code condensation requirements (NCC 2019).Australian Climate Data
Bank? (ACDB) weather and climate files are prepared for NatHERS software applications as part of
the process of generating new Reference Meteorological Year (RMY) files for each of 69 climate
zones. For maximum utility and compliance demonstration purposes, ACDB files might soon need
to include data on hourly precipitation.

With respect to the generation of new RMY files and given that the point of this exercise is to
provide building energy modelers with the best available inputs, then mention must be made of the
changes in heating and cooling demand due to climate change and/or urban heat island effects.
Studies on metropolitan Sydney have shown that for currently complying dwellings, the increased
heating-and-cooling energy demand simulated with current and future climate files could fail to
comply with the BASIX3 cooling energy threshold (Upadhyay, 2020). The changes in heating and
cooling demand due to current and future climate change further underline the need to update the
RMY files to as comprehensive and as recent a standard as practical.

A major difficulty in updating weather and climate files is that hourly precipitation data is only
available for relatively recent years and limited locations. This paper reports on our analysis toward
the synthesis of hourly precipitation data derived from the daily data (precipitation to 9am) which is
available for all locations starting well before 1990 when the satellite-derived solar irradiance data
begins.

1 The Nationwide House Energy Rating Scheme (NatHERS) is administered by the Commonwealth on behalf of all
Australian governments.

2 Files in the same file format as the Australian Climate Data Bank (ACDB), developed by CSIRO (see Chen 2016)

3 The Building Sustainability Index (BASIX) requirements apply to all residential dwelling types and are part of the
development application process in NSW (www.planningportal.nsw.gov.au/basix).



https://www.planningportal.nsw.gov.au/basix
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This project is addressing the question: where there is some rain in the 24 hours to 9am, what
other recorded meteorological events most correlate with the advent and duration of precipitation in
those 24 hours. This work has identified sites that do have hourly precipitation data from across the
eight Australian climate zones.

Using hourly precipitation data from twelve representative locations that have thirty (or close to)

years of hourly precipitation data, we identified correlations for precipitation events against other
plausible metrological phenomena that are in the thirty-year record. Some plausible correlations
include cloud cover, humidity and temperature change.

Analysis has been performed for the eight Australian capital cities and four other locations (Table

), to take into consideration all the climate zones defined in the Building Code of Australia as
shown in Figure 2 at the end of this paper (Australian Building Codes Board, 2019).

Table |. Locations and Climate Zones

Climate Zone Location State Climate Zone Description
1 Darwin NT High humid summer
2 Brisbane QLD Warm humid summer
3 Tennant Creek | NT Hot dry summer, warm winter
4 Mildura VIC Hot dry summer, cool winter
4 Woomera SA Hot dry summer, cool winter
5 Adelaide SA Warm temperate
5 Perth WA Warm temperate
5 Sydney NSW Warm temperate
6 Melbourne VIC Mild temperate
7 Canberra ACT Cool temperate
7 Hobart TAS Cool temperate
8 Cabramurra NSW Alpine

Preliminary results for the Canberra data (Figure 1. Correlation Matrix: Canberra hourly
precipitation), show weak correlations for humidity, temperature change, pressure and cloud cover.
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Figure 1. Correlation Matrix: Canberra hourly precipitation

Given that the humidity, temperature change, pressure and cloud cover events only need to serve
as a marker or guide, it is anticipated that these correlations will prove suitably robust as a basis
for an algorithm to synthesise hourly precipitation events from existing daily precipitation data.
Outputs will be cross-validated by back testing our model on historical data.
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Figure 2. Climate zone map of Australia (NCC)


https://ncc.abcb.gov.au/ncc-online/NCC
https://wufi.de/literatur/Sch%C3%B6ner,%20Zirkelbach%202016%20-%20Development%20of%20Hygrothermal%20Reference%20Years.pdf
https://wufi.de/literatur/Zirkelbach,%20Tanaka%20-%20Local%20Climate%20Models%20for%20Hygrothermal.pdf
https://wufi.de/literatur/Zirkelbach,%20Tanaka%20-%20Local%20Climate%20Models%20for%20Hygrothermal.pdf

