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Rainfall in WA

Trend in Annual Total Rainfall 1960-2008 (mm/10yrs)
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— - Rainfall in WA

Fraction of Southwestern Australia in Decile 1 for June
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 Most very dry years have
occurred since 1975
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Large scale changes in
atmospheric circulation patterns
have been observed since the
1970s

In southwest WA:

Average surface pressure has
Increased

Favoured region for winter storm
development has shifted away
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— Climate Monitoring @ BOM

Average number of hot nights
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[eIof B Indian Ocean Climate Initiative (I0CI) 3
T Project 1.4

Updating and Improving Climate
Observations for Western Australia

» The National Climate Centre (NCC), at the Bureau of Meteorology, plans to
prepare a range of improved climate datasets for WA.

» These include high-quality daily rainfall data, extended high-quality
temperature data, surface solar-radiation and cloud data and tropical cyclone
data.

» These datasets will be developed with the specific aim of supporting IOCI 3
research, and will include sector relevant climatologies.

* In particular, new data sets should be suitable for analyses of observations
(e.g., trend and change point detection), model validation, adaptation studies
and downscaling.
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T Project 1.4

WA has diverse climates and often sparse observation networks

» Large changes in networks over the past century not well accounted for

 Significant effort required to develop datasets suitable for monitoring
climate change, model validation and downscaling

« There are major ongoing deficiencies and gaps in the available high-
guality datasets in the northwest

Current Daily Network Long Term Daily Stations Long Term Monthly Stations



__!9_9 Updated Quality Control for Rainfall

Rainfall Accumulations:

« Accumulated rainfall totals occur when rainfall in the gauge remains
unchecked for more than a single day.

e Multi-day rainfall accumulations exist in many of the WA station
records.

« Having unidentified accumulations will cause errors in analysis of
wet/dry spells and daily maxima. They will also affect the analysis of
changes in rainfall intensity and changes in the frequency
distribution of daily rainfall.
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 Trace Rainfall recording practices.

* |t has been noted by the NCC and elsewhere that observational
practices for trace rainfall amounts (< 1 mm/day) vary from site to
site, and marked changes are noticeable when metrification took
place in 1974.

« This is quite important for analyses on the frequency characteristics
of wet and dry days when the threshold for a wet day is set below 1
mm/day.

* Preliminary analysis by the NCC has identified that approximately
70% of all falls <1 mm and 50% of 1-2 mm falls were not reported.
Reference checking individual station rainfall records against near
neighbours is one method for identifying systematic errors in trace
rainfall recording.



__!_?_C,' Updated Quality Control for Rainfall

Station Closures

« There is a significant current and pending problem associated with
station closures in WA. Specifically, volunteer stations which once
contributed to the national high-quality networks have recently
closed.

« This trend in closures is expected to continue due to changing
population demographics in the region.

« The NCC aims to assess the affect of station closures on the climate
record, and identify which discontinued stations can be merged with
nearby records
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» ldentifying and (where possible) adjusting for discontinuities in
the climate records is an important component of correctly
identifying trends and break-points in rainfall.

« For rainfall, it is unclear whether objective tests- such as used
for temperature, will provide accurate identification of
discontinuities.
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Perform spatial cross validation
(CV) using nearby stations to
determine local CV error (obs —
CV)
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Determine spatial variance using
stations within search radius

ik

Determine whether current site
observation is an outlier
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Spatial Cross Validation
interpolates a surface
within a given search
radius.

Calculation of
surface and
local variance

This surface may be can inclaple I

calculated using (eg) topogradp ica

ordinary kriging, barnes e
climatological

analysis etc. . .
information

Remove Largest
Outlier and Repeat

Test may take
Into account
‘non-linearities’.
(for example:
using the square-
root of rainfa

Perform QC correction to data using
INTERPOLATED SURFACE




25" October 2008- Flagged 25" October 2008- Disaggregated
accumulations removed. accumulations replaced.

650 Stations 679 Stations



- New AWAP Data

Indian Ocean Climate Initiative

New robust topography-resolving analysis
methods have been developed and applied
to observations of rainfall, temperature and
vapour pressure to produce analyses at a
resolution of 0.05°x0.05° (approximately

5 km x 5 km).

Trend in Rainfall (mm/10 yrs) HQ 1900-2007

Trend in Rainfall (mm/10 yrs) AWAP 1900-2007

Existing Operational 0.25 degree
gridded rainfall data

AWAP 0.05 degree gridded data



