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Introduction
In order to assess the Bureau's performance in meeting the national need for tidal prediction data, an online survey was conducted from April to August 2008. The survey resulted in 1747 responses. 
Based on the survey responses, this report discusses how members of the Australian public use and understand tidal prediction services, and assesses their perception of, and level of satisfaction with, the tidal prediction services. 
Report Notes

· Percentages are calculated to the nearest whole percentage.

· N or n denotes sample size.

· The words ‘total’ or ‘national’ as column headings in tables or charts indicates results based upon all respondents.

· Whilst an attempt has been made to extract the most important and interesting findings, this analysis does not report findings comprehensively. 
Discussion of Survey Results – Tidal Services
Interest/Occupational Sector
Reference: question 1
Respondents were asked how they would classify their interest or occupational sector with respect to tidal services, with 83% nominating private/personal interest and 8% nominating commercial/industrial. 
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Frequency of Use

Reference: question 2

Respondents were asked how often they use tide predictions, with half indicating that they use predictions weekly, and almost a quarter using tide predictions on a monthly basis.
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Purpose for which Tidal Predictions Used

Reference: question 3
Almost three quarters of respondents indicated that they used tidal predictions for recreational purposes, with 13% nominating maritime/public safety and 6% commercial activities.
[image: image152.emf]Frequency of Use of Predictions

50

22

19

6

3

1

0

20

40

60

80

100

WeeklyMonthly

Daily

Very Rarely

Once a Year

Never

% Total


[image: image153.emf]Interest/Occupational Sector

8%

4%

4%

83%

Private/Personal

Commercial/Industrial

Academic/Research

Government


Responses specified in the “other” category consisted mostly of activities which could be included in the provided categories. Some examples of responses are:
· Flood levels on creeks and rivers
· Surf lifesaving

· Educational purposes

Over a third of respondents who nominated recreational purposes indicated that they used the products for fishing, and almost a quarter said that they used the products for boating activities.

	Recreational Activities
	%

	Fishing
	34

	Boating (e.g. yachting, kayaking)
	24

	Water sport (e.g. surfing, swimming)
	14

	Beach Activity
	11

	Diving
	9

	General Interest
	5

	Other
	2


Other popular responses were: beach access by foot/bike/car/4WD, bird-watching, photography, kite-surfing and hang gliding.  
Over half of the respondents who nominated maritime/public safety activities indicated that they used the products for navigation. 

	Maritime/public Safety Activities
	%

	Navigation
	57

	Natural Hazard Mitigation
	19

	Search and Rescue 
	9

	Surf Life Saving
	9

	Other
	6


Other responses were: boating safety, marine surveying, scheduling works on harbour facilities, planning school activities.
Of the respondents who indicated that they used the products for commercial activities, 44% said that they used them for fishing. 
	Commercial Activities
	%

	Fishing
	44

	Shipping
	17

	Transportation / Charter Vessel
	16

	Coastal Engineering
	7

	Other
	6

	Insurance / Legal Matters
	4

	Commercial Survey
	3

	Mining Operations/Exploration
	3


Other responses were: dive industry, surf school, kayak hire, tourism, oyster farming, aquaculture, waste collection, construction, water front real estate.
Nearly a quarter of the respondents who nominated research or governmental activities indicated that they used the products for general scientific research, and nearly a quarter used the products for coastal area management. 

	Research or Governmental Activities
	%

	Scientific research
	24

	Coastal area management
	23

	Environmental protection/management
	20

	Hydrographic survey
	11

	Land use planning/regulation
	10

	Police investigations
	8

	Other
	4

	Scientific research
	24


Other responses were: bird surveys/monitoring, educational activities, police search and rescue.
Source of Tide Predictions

Reference: question 4
Respondents were asked where they would normally obtain tide predictions, with over a third indicating that they use the Bureau website.
	Source of Tide Predictions
	%

	Bureau Website
	35

	Tidal calendar/brochure
	18

	Newspaper
	18

	State tidal booklet
	7

	Other website
	7

	Australian National Tide Tables (Book)
	5

	Navigation software (e.g. Garmin, MaxSea etc)
	3

	Other
	3

	Tide Watch
	2

	Seafarer tides computer program
	1

	Phone enquiry to Bureau of Meteorology
	1


Other responses included television (free-to-air and pay), other software (JTides, XTide and WX Tide) and other websites, e.g. www.coastalwatch.com, www.tide-times.com.au, seabreeze.com.au, www.sydneyports.com.au, www.tideclocks.com.au. 
Format of Tide Predictions

Reference: question 5

Respondents were asked how the tide predictions that they normally use are presented, with the majority of respondents (70%) nominating times/heights of high and low tide. 
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Other responses included: tide clock, tidal flows and maps of min and max tides.
Level of Satisfaction

Reference: question 6

Respondents were asked if they are satisfied with the range of presentation formats currently available for tidal predictions. The majority of respondents (88%) indicated that they were satisfied.
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Respondents who said that they were not satisfied with the current presentation format suggested improvements such as a graphical display, hourly forecasts, regional forecasts and the ability to generate locally corrected forecasts at a mouse-click. While not specifically related to the format, some respondents reported difficulty in finding the tidal predictions.

More detailed responses included:
· Graphical tide curve would be useful especially when there is a dodge tide. It is much easier to work out what water levels should be doing.

· Should be graphical and show hourly forecasts tidal movements
· The tables should be graphed and not need to be modified for tidal stations outside the main city centres
· The development of an BoM sanctioned Widget for OS X and Windows Vista, so that 'live' tidal prediction information can be displayed in the Dashboard of Apple computers.
· Graphical so that I can calculate tide when I'm going on the water - and corrected for the point I'm interested in, rather than just giving me an offset.
· Highs and lows shown for port of interest in a curve graph format
· The tide info I have seen on the Bureau website is the times/heights data; and such hard data is needed - BUT a graphical tide curve for the days or weeks one is concerned with is much easier to visualise the tide effect on beaches - my specific use for the tide data is beach driving in a 4WD.
· A graphical tide curve like that on seabreeze.com.au would be good for each of the tide locations.
· In graph format with times on x axis and tide heights on y axis. It is easier to understand this way. Just need a graph for each day. This works best for what I need because we can only work below a certain tide height.
· As per Darwin tides, 4 months per A4 page, two lines per month vertically. Easy to print and keep a copy in diary or log book. The current BOM system seems time and paper consuming as only gives a 7 day display each request
· Takes too many 'click' steps, connected with this site, to get into the actual information desired
· Could we also have a graphical representation of the tides? Perhaps a hover over function that when you hover over a day then a chart of the tide shows up.
· I would like more of a graphical interface just so you could easily check at a glance without having to read into the numbers so much
· The option to view a months worth of data in one view, not one week at a time.
· Graphic format such as the Seafarer tide programme available on internet
Advance Access to Tide Predictions

Reference: question 7 and 8
Respondents were asked how far in advance they currently access tide predictions. The majority of respondents indicated that they access the tide predictions either for the remainder of current year (39%) or for the week in advance (37%).
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Respondents were then asked how far in advance they would like tide predictions to be available, with nearly 50% nominating one year in advance.
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Other responses included: two weeks, one month, two months, and six months. Half of the “other” responses nominated one month in advance.
Accuracy of Tide Predictions

Reference: question 9

Respondents were asked to rate the accuracy of the tide predictions, with 67% rating them as usually accurate and 27% rating them as always accurate.


Respondents who indicated that the tide predictions were usually inaccurate were asked to state which port they were referring to. Responses included:
· Western Port (N=3)

· Launceston (N=3)

· Port Hedland (N=2)
· Noosa Head (N=2)
Level of Satisfaction with Tidal Prediction Service

Reference: question 10

Respondents were asked to classify their level of satisfaction with the tidal prediction service, overall and in terms of accuracy, presentation and timeliness. Overall, 99% of respondents indicated that they were either fully or fairly satisfied. In terms of the accuracy of the tidal prediction service, 98% of respondents were fully or fairly satisfied, whilst 95% indicated that they were fully or fairly satisfied with the presentation and 96% were fully or fairly satisfied with the timeliness of the service.



	Level of Satisfaction (%)
	Overall
	Accuracy
	Presentation 
	Availability and Timeliness 

	Fully satisfied
	50
	49
	52
	57

	Fairly satisfied
	48
	49
	43
	39

	Unsatisfied
	1
	1
	5
	4


Interest in Other Tidal and Sea Level Services

Reference: question 11
Respondents were asked to nominate and/or specify what other tidal and sea level services they would find useful. Almost 40% of respondents indicated that they were interested in tidal current predictions, whilst over a quarter said that they would find real time display of sea level measurements useful.


	Interest in Other Services (%)
	Overall

	Tidal current predictions
	39

	Real time display of sea level measurements
	26

	Real time display of current meter measurements
	16

	Long-term and historical sea level information
	16

	Other
	3


Other responses included:
· Water temperature
· Maximum wave height predictions
· Moon phases
· Dodge tide prediction
· Swell information
· Sunrise / sun set
Other Locations for Tidal Services

Reference: question 12

Respondents were asked to specify what other locations, if any, they would like to see existing tidal services. Responses included:
· 1770 (N=3)

· Airlie Beach (N=2)

· Batemans Bay (N=4)

· Botany Bay (N=2)

· Broome (N=3)

· Cairns (N=3)

· Coffs Harbour (N=3)

· Corinella (N=3)

· Darwin Harbour (N=5)

· Gosford (N=3)

· Hastings (N=2)

· Hervey Bay (N=2)

· Inverloch (N=2)

· Logan River (N=3)

· Mandurah (N=2)

· Marlo (N=2)

· Maroochydore river mouth (N=3)

· Mornington (N=2)

· Newcastle (N=2)

· Newhaven (N=2)

· North Stradbroke Island (N=2)

· Northern Beaches, Sydney (N=2)

· Pittwater (N=2)

· Port Albert (N=3)

· Port Lonsdale (N=2)

· Port Macquarie (N=7)

· Redcliffe (N=3)

· Southport (N=2)

· Swansea (N=2)

· Tamar river (N=3)

· Tin Can Bay (N=4)

· Torquay (N=2)

· Tweed Heads (N=2)

· Venus bay (N=4)

· Wollongong (N=4)

· Yeppoon (N=3)

Respondents were then asked to specify new tidal services that they would like to see introduced, and were asked to specify the location and corresponding lat/long at which they’d like to see the new services. This question was largely misunderstood, with many respondents specifying a location, but not new services or the lat/long. Overall, 24 respondents answered the question appropriately (although not all of these supplied the lat/long of their location), as follows:
	New Tidal Service
	Location
	Lat/long

	Sea level measurements
	Cape Jaffa
	36.93625S 139.678691E

	High and low water difference
	Cabbage tree point / Russel island
	N/A

	Current Predictions
	Melbourne - Yarra River Princes Bridge
	N/A

	Tidal information
	Tin Can Bay
	N/A

	Tidal current
	Hornibrook bridge
	S27 16.431 E153 04.279

	Tide
	Cape Paterson, Inverloch, Sandy Point
	N/A

	Tidal Current Predictions
	Sydney & Pittwater
	N/A

	Real time display
	Gulf Region
	N/A

	Tidal charts and Moon Phases
	Heard Is - McDonald Is
	51 degrees 50 minutes south, longitude 70 degrees 54 minutes east

	surge prediction
	Redcliffe Qld
	N/A

	Tidal Current predictions
	Elliott Heads, Qld
	24 55.628S 152 29.506E

	Hourly predictions
	Jervis Bay
	N/A

	Tidal current prediction
	Jumpinpin Bar
	N/A

	Tide prediction
	Maroubra Beach
	33 57'S 151 15'E

	Tidal current predictions
	Wye River
	-38.642299,143.895922

	Hourly heights and flows
	Darley's Reef
	N/A

	Current predictions
	Westernport Bay
	N/A

	Tidal movement and swell
	Secret Harbour
	N/A

	Tidal predictions
	Brisbane river upper reaches
	N/A

	Tidal times
	Broken Bay
	N/A

	Tidal predictions
	Spitfire buoy Moreton Bay
	N/A

	King Tides
	Port Philip Bay
	N/A

	Tidal predictions
	Tin Can Bay
	N/A

	Tides & sea levels
	Wollongong fishing harbour
	Lat -34.433 Long 150.883


Discussion of Survey Results - Sea Level Monitoring Services
Awareness of Sea Level Monitoring Stations

Reference: question 1
Respondents were asked if they were aware that the Bureau of Meteorology operates a number of sea level monitoring stations around Australia and through the Pacific, with over 50% indicating that they were aware of the stations.


Interest in Sea Level Data

Reference: question 2
Respondents were then asked to indicate the type of interest that they have or might have in the sea level data collected by these stations, with a quarter nominating general interest.
	Interest in Sea Level Data
	%

	General interest
	25

	Sea level rise, climate variability, climate change
	21

	Storm Surge
	19

	Tsunami
	12

	Regional oceanography
	7

	No interest
	5

	Real time operations
	5

	Coastal engineering/Design criteria
	3

	Scientific research  
	3

	Police/Legal matters
	1


Other responses included: 
· Aquaculture 

· Beach Patrols/Surf Carnival Planning 

· Oyster farming 

· Surfing/boating 

· Swell 

· Tectonic land movement 

· Fishing 

Sea Level Products of Interest

Reference: question 3 
Respondents were asked to nominate what types of sea level information products that would be of interest to them. Almost a quarter of respondents indicated that they would be interested in real time displays and monthly sea level data reports.
	Interest in Sea Level Data
	%

	Real time display
	23

	Monthly Sea Level Data Reports
	23

	Monthly update of sea level anomalies
	18

	Annual update of sea level trends
	17

	Annual Sea Level Data Reports
	13

	Pacific Country Reports
	6

	Other
	1


Other responses included tsunami warnings.

Discussion of Survey Results - Technical and Advisory Services
Contacted Bureau of Meteorology's National Tidal Centre
Reference: question 1

Respondents were asked if they have ever contacted the Bureau of Meteorology's National Tidal Centre for general information, with the majority of respondents (73%) indicating that they had not contacted the NTC. Respondents who had contacted the NTC sought the following information:
	Information Sought from NTC
	%

	Tides
	16

	Tidal Streams
	2

	Extreme Sea Level Events
	2

	Tide gauges/Oceanographic Instrumentation
	2

	Tsunamis
	2

	Sea Level Datum/Chart Datum
	2

	1 in 100 year Sea Level/Exceedance Probability
	1


Reason for Contacting National Tidal Centre
Reference: question 2

Respondents nominated the following reasons for requiring this information:


Other reasons were for the purpose of lodging a complaint and for seeking assistance navigating the website.
Helpfulness of Information Provided

Reference: question 3

Of the respondents who had contacted the NTC, over 50% said that they information they received was helpful.
       

Discussion of Results - Data Management Services
Awareness of Archive Data
Reference: question 1

Respondents were asked if they knew that the Bureau's National Tidal Centre maintains an archive of sea level data, with one-third of respondents indicating that they were aware of the archive.


Level of Satisfaction with the Sea Level Services

Reference: question 2
Due to a technical problem, responses to this question were not received.

Summary 
The tidal services were mostly used for private/personal purposes, primarily recreational fishing and boating activities, with commercial usage being mostly fishing.
The Bureau website was the primary source of tide predictions and the majority of respondents were satisfied with the presentation formats. Those who were not suggested improvements such as a graphical display.

Overall, most respondents indicated that they were either fully or fairly satisfied with the tidal prediction service, with two thirds rating the predictions as usually accurate, however half of the users would like the predictions available one year in advance
Other products of interest were tidal current predictions and real time display of sea level measurements.
Half of the respondents were aware of the sea level monitoring stations, with their type of interest being general.

Most respondents had not contacted the NTC. Those who had did so seeking information on tides for recreational purposes, and said that they found the information helpful.
· Appendix A: Survey Questionnaire

1. How would you classify your interest or occupational sector with respect to tidal services? 
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 Others - Please Specify    

2. How often do you use tide predictions? 
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 Daily  
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 Weekly  
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 Monthly  
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 Once a Year  
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 Very Rarely  
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3. For what purposes do you or might you use tidal predictions? 
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 Recreational  
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 Maritime/Public Safety  
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 Academic/Research  
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3.1. Possible recreational purposes 

[image: image17.png]


 Fishing  
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 Boating (eg yachting, kayaking)  
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 Watersport (eg surfing, swimming)  
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 Beach Activity  
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 Diving  
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 Others  
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3.2. Possible maritime/public safety purposes 
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 Navigation  
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 Surf Life Saving  
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 Search and Rescue  
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 Natural Hazard Mitigation  
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 Others  
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 Others - Please Specify    

3.3. Possible commercial purposes 
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 Fishing  
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 Transportation / Charter Vessel  
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Shipping (eg under keel clearance)  
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 Mining Operations/Exploration  
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 Coastal Engineering  
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 Insurance / Legal Matters  
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 Commercial Survey  
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3.4. Possible research or governmental purposes 
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 Scientific research - General  
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Hydrographic survey  
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 Land use planning / regulation  
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 Police investigations  
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 Coastal area management  
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 Environmental protection/management  
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 Others - Please Specify    

4. Where would you normally obtain tide predictions? 
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 Newspaper  
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 Bureau of Meteorology Website  
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 Other website  
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 Tidal calendar/brochure  
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 Phone enquiry to Bureau of Meteorology  
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 Phone enquiry to other agency  
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 Australian National Tide Tables (Book)  
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 State tidal booklet  
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 Seafarer tides computer program  
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 Navigation software (eg Garmin, MaxSea etc)  
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 Tide Watch  
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 Others - Please Specify    

5. How are the tide predictions you normally use presented? 
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 Times/heights of high and low tide  
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 Graphical tide curve  

[image: image60.png]


 Time difference from a reference  
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 Hourly tide heights  
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 Others - Please Specify     

6. Are you satisfied with the range of presentation formats currently available for tidal predictions? 
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 Yes   
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 No  

6.1. If you are not satisfied with the current presentation, please suggest an alternate format.     

7. How far in advance are you able to access tide predictions? 
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 Current day only  
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 Week in advance  
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 Remainder of current year  
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 Remainder of current year and next year   

8. How far in advance do you require or would like tide predictions to be available? 
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 For 1 day in advance  
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 For 1 week in advance  
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 For 1 year in advance  
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 For 2 years in advance  
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 Others - Please Specify    

9. How accurate have you found the tide predictions? 
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 Always accurate  
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 Usually accurate  
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 Equally accurate as inaccurate  
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 Usually inaccurate: Which Port?  

10. How would you classify your level of satisfaction with the tidal prediction services? 

Overall
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 Fully Satisfied  
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 Fairly Satisfied  
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 Unsatisfied  

10.1. Accuracy 
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 Fully Satisfied  
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 Fairly Satisfied  
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 Unsatisfied  

10.2. Presentation 
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 Fully Satisfied  
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 Fairly Satisfied  
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 Unsatisfied  

10.3. Availability and Timeliness 
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 Fully Satisfied  
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 Fairly Satisfied  
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 Unsatisfied  

11. What other tidal and sea level services do you/would you find useful? 
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 Tidal current predictions  
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 Real time display of sea level measurements  
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 Real time display of current meter measurements  
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 Long-term and historical sea level information  
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12. For what other locations, if any, would you like to see existing tidal services? 

Specify location    

Specify lat/long of above location    

12.1. For what locations, if any, would you like to see new tidal services? 

Specify new service    

Specify location    

Specify lat/long of above location    

Sea Level Monitoring Services 
1. Are you aware the Bureau of Meteorology operates a number of sea level monitoring stations around Australia and through the Pacific? 
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 Yes
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 No  

2. What type of interest do you or might you have in the sea level data collected by these stations? 
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 Sea level rise, climate variability or climate change  
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 Regional oceanography  
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 Storm Surge  
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 Tsunami  
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 Coastal engineering / Design criteria  
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 Real time operations  
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 Scientific research  
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 Police / Legal matters  
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 General interest  
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 No interest  
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 Others - Please Specify    

3. What type of sea level information products may be of interest to you? 
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 Monthly Sea Level Data Reports  
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 Annual Sea Level Data Reports  
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 Pacific Country Reports  
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Monthly update of sea level anomalies  
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 Annual update of sea level trends  
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 Real time display  
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 Others - Please Specify     

TECHNICAL And ADVISORY SERVICES 

1. Have you ever contacted the Bureau of Meteorology's National Tidal Centre for a source of general information relating to: 
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 No (Please proceed to Q1. of Data Management Services)  
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 Tides  
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 Tidal Streams  
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 Sea Level Datum/Chart Datum  
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 Extreme Sea Level Events  
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 1 in 100 year Sea Level / Exceedence Probability  
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 Tide gauges / Oceanographic Instrumentation  
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 Tsunamis  
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 Others - Please Specify    

2. For what reason did you require this information 
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 Education  
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 Research  
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 Safety/Hazard Mitigation  
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 Others - Please Specify    

3. Was the information provided: 
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 Very helpful  
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 Not Helpful  
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 Misleading  

Data Management Services 
1. Did you know the Bureau's National Tidal Centre maintains an archive of sea level data? 

[image: image136.png]


 Yes
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 No  

2. How would you classify your level of satisfaction with the sea level services provided by the Bureau of Meteorology's National Tidal Centre? 

Overall  
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 Fully Satisfied  
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 Fairly Satisfied  
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 Unsatisfied  

2.1. Quality 
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 Fully Satisfied  

[image: image142.png]


 Fairly Satisfied  
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2.2. Availability and Timeliness 
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 Fairly Satisfied  
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 Unsatisfied  
Figure 1.Interest/occupational sector.





Figure 2. Frequency of use of tide predictions.





Figure 3. Activities for which tide predictions are used.





Figure 4. Format of tide predictions.





Figure 5. Satisfied with format of tide predictions.





Figure 6. How far in advance tide predictions accessed.





Figure 7. Preferred advance access to tide predictions.





Figure 8. Accuracy of tide predictions.





Figure 9. Level of satisfaction with tide predictions.





Figure 10. Interest in other tidal and sea level services.





Figure 11. Awareness of sea level monitoring stations.





Figure 12.  Reasons for contacting the NTC.





Figure 13.  Helpfulness of information received from the NTC.





Figure 14.  Aware of sea level archive.








PAGE  
National Tidal Centre – User Services Survey





