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Aims:

- Provide an update on the research to date

- Outline next steps

- Obtain feedback on challenges and opportunities

- Discuss linkages to other projects



Context and project aim

 Environmental changes at the GBR are significant, 

bio-physical monitoring is essential, but costly.

 Consolidation and integration of monitoring data.

 The GBR is an iconic tourism site that is much 

talked about in social media – locally and globally.

 About 2 million commercial visitors to the GBR plus 

many others (e.g. divers, indigenous users, etc.).

 Project aim: Improve monitoring of environmental 

and aesthetic conditions in real time by using 

information provided through social media. 



Human sensing and citizen science

Collective sensing Human sensors Citizen 

science

Hybrid 

approaches

Professional 

monitoring

Cost and 

infrastructure

Low. Requirement 

for IT infrastructure 

(data collection, 

storage, analysis)
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into data 

collection 
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High, as 

training and 
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resolution
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knowledge 

required

None None to some Some Mixed Considerable



Different sources of data

 We begin with Twitter (Geo located + keywords, sentiment, spatiotemporal).

 A portfolio approach could be desirable (see Connors et al., 2012 on the 

OakMapper.org).



Infrastructure

 Horizontally scaling of a 

‘share nothing Hadoop style 

computing cluster’, where  

computers are connected but 

do not share disk and data. 

 Computer space can add up 

to almost infinite capacity –

allowing users to store and 

process large volumes of 

data in real time.



System architecture

 Data obtained from different sources 
and in different formats are locally 
stored in a MongoDB NoSQL 
document database.

 Data are processed, aggregated and 
stored in Redis in-memory key value 
NoSQL database. 

 In addition, we utilize Neo4j, which is a 
highly scalable native graph database.

 Analytics part consist of dedicated 
algorithms for sentiment analysis, 
machine learning and deep learning.

 Sample presentation layer is built on 
Nodejs server enhanced by Ajax, D3 to 
ensure dynamic visualization.



Visualization of Human Sensors



Method – Overview

 Use Twitter API’s and obtain 

publically available tweets 

within the GBR bounding box, 

livestream, stored in the JSON 

format

 Additionally search for words of 

GBR interest posted from world 

wide 

 Identify targets, aspects and 

perform sentiment analysis

 Developed algorithm for 

downloading public Facebook 

page content.

 Use API’s to access and store 

BOM weather data and other.



Twitter statistics

 208,525 tweets posted 

from the GBR region 

between 18 March to 3 

October 2016

 16.7% of the tweets 

represent exact locations 

(longitude and latitude)

 Over 1000 tweets per day

Variable Name Variable Label

username User name 

Id Respondent ID 

userstatuses_count Count of User Statuses

text Tweet text 

Lang Language of Tweet 

timestamp_ms Time stamp of tweet 

created_at Time tweet created

Placename Place tweet created (short)

placefull_name Place tweet created (full name, location hierarchy)

usertime_zone Users time zone setting (Account details)

Userlocation Users specified location (Account details)

usercreated_at When user created Twitter account

userfollowers_count Count of Users Followers (Account details)

Userlang Users specified language (Account details)



Keyword framework

Location Activity Marine life Water Coral

Cairns Swim Fish Clarity/ clear Bleach/bleaching

Townsville Snorkel Turtle Visibility White

Cooktown Dive Shark Turbid/ turbidity Colourful

Daintree Scuba Whale Pristine Algae

Mission Beach Marine Dugong Dull Broken

Rockhampton Boat Dolphin Algae Damaged

Whitsunday Islands Sail Nemo Dirty Dead

Hamilton Island Paddle Clownfish Blue Destroyed

Lady Musgrave Island Anemone Grey Pristine

Whitehaven Beach Starfish Turquoise Dirty

Airlie Beach Coral Green

Magnetic Island Ray (stingray) Brown

Daydream Island Jellyfish Spagetti coral

Lady Elliot Island Grouper Brain coral

Heron Island Trout

Green Island Wrasse

Fitzroy Island



Sentiment analysis

 Sentiment analysis is a polarity classification 

problem: positive, negative or neutral

Four main approaches: 

» Rule/lexicon-based (i.e. a combination of lexical 

resources and Natural Language Processing 

techniques); 

» Supervised machine learning approaches (SVM, 

Deep Neural Networks).

» Unsupervised – based on clustering 

» Hybrid approaches - introduced in this project. 



Geographic location

 The concept of location is essential to human sensing 

and ‘Volunteered Geographic Information”

 Challenging with Twitter data

» Tweet posted from location

» Account registered at the location 

» Location mentioned in tweet



Heat map: geo-referenced tweets



Account holder

Location
Number 

of Tweets
%

Townsville 20992 13.94

Australia (only 

registered as 

Australia)

20936 13.90

Cairns 18316 12.16

Queensland 

(registered as 

Queensland)

15749 10.46

Sydney 7931 5.27

Melbourne 7312 4.85

Mackay 6396 4.25

Brisbane 6155 4.09

England 2260 1.50

Papua New Guinea 2256 1.50

Sunshine Coast 1853 1.23

Bundaberg 1801 1.20

Melbourne, Cairns 1566 1.04

Port Moresby 1476 0.98

London 1454 0.97

• 35% of tweets come from 

accounts that are registered in the 

GBR region

• 51% of tweets are from Australian 

context outside the GBR region

• 14% are from overseas accounts

• 79% in English language

• 5% in Japanese

• 1.4 in Spanish…

Why does it matter?



Places mentioned
Reef locations N

Cairns 5052

Townsville 4421

Rockhampton 747

Hamilton Island 387

Airlie Beach 321

Daintree 275

Magnetic Island 275

Whitehaven Beach 225

Whitsunday Islands 189

Mission Beach 85

Green Island 84

Cooktown 70

Fitzroy Island 57

Daydream island 49

Lady Elliot, Heron, Lady 

Musgrave Island

29

•Just 2 more hours at cairns, fly to Gold 

Coast , then 2 hours home on the train.. 

Kill me  -0.6908 

•Soaking up the Fitzroy Island magic 

@CairnsGBR Full #ootd post on  

#wanderlust #travel 

•Back in cairns and can't wait for our 

diving trip!!  0.2225 

•Brilliant day #snorkelling @reefexperience

Whales, a reef shark, dolphins &amp; fish.  

@Queensland @CairnsZoom 0.5859



Sentiment scores



Important to check sample size
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Sentiment by location



By marine species

•Note: only 3% of clownfish tweets negative, but 39% of jellyfish tweats



By activity

•Note: Snorkel, Sail, Scuba only 5-6% of tweets negative



Keywords Water and Coral
Note: small sample sizes

 Water: N= 1354

 Coral: N= 307

 12 and 13 % of tweets negative



In summary – Twitter as a data source

 Real time and ‘honest’ information (election prediction is a proof)

 Unspecific content

 Data less abundant than thought (only 1-5% are relevant tweets), however 

indirectly a lot of valuable information can be obtained (spatio-temproal

migration, population, areas of interest, etc)

 Issues with exact geographic locations 

BUT:

 Useful insights on certain topics, especially sentiment related to defined 

targets

 Maybe more suited for socio-economic monitoring (both visitors and 

residents)

 Could increase over time (encourage the use of Twitter) and other social 

media can be used, other public social media could be considered 

 Long-term patterns likely, esp. in relation to other data sources

 Likely to be useful for ‘red flag’ situations or crises
We can address some of the shortcomings….



A parallel investigation – global tweets on the GBR



Examples of global tweets



Additional data: Eye on the Reef

Eye on the Reef (GBRMPA) citizen science and 

tourism operator data:

 Rapid monitoring, 

 Tourism weekly, 

 Reef Health and Impact Surveys

 Sightings network



Additional data: Facebook

Publicly available Facebook pages

• Identify relevant public Facebook pages. 

• Use Facebook API to get the posts, 

comments, followers and likes. 

• Store all the real time Facebook Data in 

NoSQL MongoDB.

• Perform MapReduce, process of 

aggregating data and also Sentiment 

Analysis calculation. 

• Store all aggregated data in Redis, in-

memory NoSQL database.



Next steps and projects

 Aesthetic value



Image recognition
 Which species and habitats?

 Machine learning, automated recognition

 Utilization of deep learning methods



History of measuring 

dissolved oxygen

The original 

method

1890

The Winkler 

method

1990

DO 

sonde

2010

Continuous in-situ 

monitoring





Part of NESP Big Data project group



Big Data and Smart Analytics lab  several RA’s and PhD students



For more information please contact:

s.becken@griffith.edu.au

b.stantic@griffith.edu.au

r.connolly@griffith.edu.au

mailto:s.becken@griffith.edu.au
mailto:b.stantic@griffith.edu.au
mailto:r.connolly@griffith.edu.au

