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Introduction 

•  Observation networks and data 
•  Standards and Guidelines 
•  The “Weather Station” 
•  Selecting data for your application 

•  Satellite-derived solar exposure 

•  Conclusion & questions 
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Calculation of daily (and hence) monthly mean temperature. 
 In essence there are three broad methods: 

  

1.  (max+min)/2 (as in Australia and most English-speaking countries) 

2.  mean of regularly spaced fixed hour obs (e.g. 8x3 hourly, 4x6 hourly) 
(used in numerous regions, notably China and the former USSR) 

3.   weighted mean of fixed-hour obs intended to replicate 'true daily 
mean' (widely used in continental Europe) 

WMO used to recommend (2) but now recommends (1); however, countries have tended 
to maintain a constant practice in the name of long-term consistency. 
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Standards and Guidelines 
- an example 

Baseline Air Pollution monitoring station – Cape Grim. 
 
OBSERVATION SPECIFICATION NO. 2013.1 
 Guidelines for the siting and exposure of meteorological instruments and observing facilities 
 
2.5.1 The Bureau acknowledges the siting requirements for a global change BAPMoN 
station as described fully in WMO No. 491 "International Handbook for Measurement of Background 
Atmospheric Pollution. These requirements will not be repeated here. In practice, it is rare to find a 
site 
which fully complies with these requirements, so a compromise must be made when selecting the site 
for a BAPMON station. 
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- an example 

Baseline Air Pollution monitoring station – Cape Grim. 
 
OBSERVATION SPECIFICATION NO. 2013.1 
 Guidelines for the siting and exposure of meteorological instruments and observing facilities 
 
2.5.1 The Bureau acknowledges the siting requirements for a global change BAPMoN 
station as described fully in WMO No. 491 "International Handbook for Measurement of Background 
Atmospheric Pollution. These requirements will not be repeated here. In practice, it is rare to find a 
site 
which fully complies with these requirements, so a compromise must be made when selecting the site 
for a BAPMON station. 
3.5.1.1  ! ideally anemometers should be exposed over level terrain at a standard height of 10 
metres above the mean ground level at locations completely free of all obstructions to the air flow.  

3.5.1.2 This condition excludes those anemometers sited specifically to measure microscale wind 
regimes, such as wind run anemometers immediately above an evaporation pan, or to quantify non-
representative or localised winds for dispersion studies, or to identify winds affected by local 
topographic features. 
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  400 m from the original station: 
Cape Grim BAPS (Comparison) – 091245 

Standards and Guidelines 
- an example 

Baseline Air Pollution monitoring station – Cape Grim. 
 Cape Grim – 091331 – opened 2010 

Comparison stations 
•  Initiated on proposed move 
•  Significant stations only 
•  Stations run short-term  in parallel 
•  Air temperature and rainfall 
•  Original often downgraded/closed 

 

  400 m from the original station: 
Cape Grim BAPS (Comparison) – 091245 



The weather station 

•  Trend to automation 
 ~ 560 automatic weather stations which provide climate data 
 ~ 80 AWS stations with manual input facility 
 ~ 6100 volunteer rainfall observers 

 
•  Location is the primary instrument 

 - Usually rain gauge 
 
•  Inspection period between 6 months and 5 years 

•  Depends on station type and operational 
requirements 

A typical solar monitoring station 

A typical solar 
monitoring setup. 

 

- Broome, WA 



Selecting your climate data 

•  Location 
 
•  Availability of elements 

•  Wind, solar, air temperature, etc 
 

•  Length of record 
 
•  Application of metadata 
 
•  Format 

Observation networks 

Rainfall stations 
~ 6170 reporting 



Rainfall stations 

Wind stations 
~830 reporting 

Observation networks 

Rainfall stations 

Wind stations 

Sunshine stations 
~ 50 reporting 

Observation networks 



Selecting the appropriate station 

Search parameters: Element, reporting frequency, reference location, radius of search 

Distance or elevation? 

Topography and elevation influence most 
meteorological phenomena: 
 
• Rainfall: “rain shadow”, forcing 
• Temperature: Lapse rate (~6.5 oC/km) 
• Solar exposure: Cloud formation, variable 
albedo, shadowing 
• Wind: blocking, acceleration, steering, 
turbulence 
 
The nearest station may not be the most 
representative of your location 
 



How many data do I need? 

Location: 
Alice Springs 

15y data 

   Diagram showing the 
total average solar 
radiation falling on 
one square metre 
surface inclined at 30 
degrees to the 
horizontal, measured 
in kilowatt hours. 

 
Source: solarshop.com 
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How many data do I need? 

The distribution 
will depend on 

the element 

Location: 
Alice Springs 
70y data 
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How many data do I need? 

Typically, high quality on-site 
observations would be made for at least 

a year and compared to nearby long-
term records (or well-generated RMY). 

Minimum of 10y, more if rainfall 

Temporal resolution of data 

•  Significant growth since IGY 
 (Jul 1957 – Dec 1958) 

•  Hourly/30 min obs available 
 from the majority of AWS 

•  One minute data primarily 
 limited by communications 



What are metadata? 

•  Metadata are data about data 
•  They are used to identify, describe, and define user data 
•  Metadata cover end to end processes and equipment, including: 

•  Specification documents 
•  Site descriptions 
•  Equipment details and calibration information 
•  Observation standards 
•  Quality control processes 
•  Post-processing and data formats 

•  Without relevant metadata, climate data have little meaning 

Weather station metadata 
- an example 

Baseline Air Pollution monitoring station – Cape Grim. 
 Cape Grim – 091331 – opened 2010 



Station metadata are 
available from a number 
of locations including 
Climate Data Online for 
Australian stations 

Weather station metadata 
- an example 

The Bureau’s Climate Data Quality 
Monitoring System 

•  Integration with other 
 information sources 
•  Engineering 
•  Radar 
•  MSLP 
•  Satellite 
•  Skew-T (upper air) 

•  Range of tests 
•  Climate based tests 
•  Consistency tests 
•  Spatial tests 
•  Temporal tests 



Surface Network: QA/QC 

Spatial data 



Spatial data 

Advantages 
•     Spatial coverage 
•     Assists QC by removing outliers 
•     Fills gaps from scattered missing                                                                                                        

 observations 
•     Provides additional data types 
•     Easier to visualize spatial variability  
•     More easily combined with other 

 spatial data analyses. 
•     Point data can be extracted 
 
 

Disadvantages 
•  Requires appropriate software 
•  Smoothing of fine detail 
•  Generally not as accurate as a 

quality ground observation 
•  e.g. daily rainfall analyses poorer 

than air temperature 
•  Uncertainty increases as base data 

 density decreases 
•  Need to understand and model 

 physical behaviour for best results 
•  e.g. topographic effects 

An invitation to contribute 

•  Geoscience Australia and the Bureau of Meteorology will be developing a 
solar data users portal, commencing early 2012 

•  The information will cover a range of topics, including 
•  Solar theory 
•  Climatology 
•  Measurement techniques: ground and satellite 
•  Uncertainty 
•  FAQ 

•  The format is likely to be adopted for other data applications  
If you would like to be a part of a user survey to help optimise the format please 

register your interest by emailing me:     i.muirhead@bom.gov.au 
Your input would be most welcome 




